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New Data Acquisition Products
A/D CONVERTERS

B-BIT IDEO AID CONVERTER

* SINAD (BOMHZ) .. oo iieiiiiiiiiiiiiieeinns 37dB ¢ POWERCONSUMPTION.........ccvvvuunnnen
* ECL LOGIC COMPATIBLE * SINAD (3.85MH2) . ..covvvviiiiiiiiiinnennn,
* TTL LOGIC COMPATIBLE
* VOLTAGE REFERENCE

20MSPS

+1.3LSB

105LSB  * SINAD(SMHZ) ....ovvvviiiiiiiiiiiiiinne, 45dB
« POWER CONSUMPTION.......... PN 60mW o POWERCONSUMPTION. .................. 110mwW
« SINAD(385MHz) ......ovvviinnin, 43dB « INTERNAL SYNC CLAMP
* TTL LOGIC COMPATIBLE * VOLTAGE REFERENCE
« INTERNAL SYNC CLAMP e TTL LOGIC COMPATIBLE
* VOLTAGE REFERENCE

D CONVERTER
S INL e +0.7LSB
L 0 $0.5LSB
+ POWER CONSUMPTION..........oovvviinn. 28W ¢ SINAD(19MHz) .......cviiiiiniiiiannns, 40dB
¢ SINAD (100MHZ). ... oevienieeaneannsns 37dB ¢ POWER CONSUMPTION.............uuus. 580mwW
* ECL LOGIC COMPATIBLE * ECL LOGIC COMPATIBLE

. HI1396 .
125MSPS A/D coweme L

e SINAD (32MHZ) ... .ot 40dB ¢ SINAD(1OMHZ) .....coiviiiiiiiiniinns 51dB
* POWERCONSUMPTION ...........ovunne 870mW + POWER CONSUMPTION. .................. 600mwW
» ECL LOGIC COMPATIBLE e TTL LOGIC COMPATIBLE

.................... cevenenieienn  305L8B @ DNL.Loiiiii e 220 L8B
POWER CONSUMPTION . ......cooiiiiiiiinn, 1.8W o SINGLE SUPPLY +5V

o o
o
pd
-

INTERNAL SAMPLE AND HOLD AND REFERENCE LOW COST




New Data Acquisition Products (continueq)

A/D CONVERTERS

CONVERSION TIME

* SINGLE SUPPLY +5V ¢ POWER CONSUMPTION. ...........coivuntn 3.3mW
* LOWCOST ¢ LOWCOST

THROUGHPUT . 2kHz-10Hz

CINL. e 0.0007% FSR

* POWERCONSUMPTION. .........ovuvvvnenn 10mwW

¢ INTERNAL PGIA, -120dB 60/50Hz LINE NOISE
REJECTION

.

20 LEAD DIP AND SOIC PACKAGES
SERIAL BUS INTERFACE, SPI™, QSPI™,
MICROWIRE™ COMPATIBLE

SPI™, QSPI™ are trademarks of National Semiconductor
Microwire™ is a trademark of Motorola

D/A CONVERTERS

* TTL COMPATIBLE INPUTS

* THROUGHPUT ..

160MHz
S INL .. +1.0LSB
*DNL.............. . +0.5LSB
¢ POWERCONSUMPTION.......... ..ol 420mW

* ECL COMPATIBLE INPUTS * ECL COMPATIBLE INPUTS




New Data Acquisition Products (continueq)

INTERFACE

~ HIN230, HIN244
TRANSCEIVERS

HARRIS NO. OF NO. OF NO. OF NO. OF
PART POWER RS-232 RS-232 EXTERNAL 1pF THREE- PINS/
NUMBER SUPPLY DRIVERS RECEIVERS CAPACITORS SHUTDOWN STATE PACKAGE
HIN230 +5.0V 5 0 4 YES NO 20
HIN231 +5.0Vand7.5Vto 2 2 2 NO NO 16
+13.2V
HIN232 +5.0V 2 2 4 NO NO 16
HIN234 +5.0V 4 0 4 NO NO 16
HIN236 +5.0V 4 3 4 YES YES 24
HIN237 +5.0V 4 3 4 NO NO 24
HIN238 +5.0V 4 4 4 NO NO 24
HIN239 +5.0Vand7.5Vto 3 5 2 NO YES 24
+13.2v
HIN240 +5.0V 5 5 4 YES YES 4
HIN241 +5.0V 4 5 4 YES YES 28
MULTIPLEXERS

16 CH/8 CH‘D ,FERENTIAL MULTIPLEXEHS

S DG408 DG409 :
8 CH/4 CH DIFFERENTIAL MULTIPLEXEHS

ON-RESISTANCE . ... .ttt it ii i iineeennn 1002 « ON-RESISTANCE. ......iiiiiiiiiiiieennn, 100Q
FAST SWITCHING e FAST SWITCHING

= TRANSITION . ..ttt ii e 300ns - TRANSITION. . ...ttt it ieciie e 250ns
L 1 I 150ns S OFF i e e e, 150ns
LOWPOWER ......ciiiiiiiiiiiiieinnns <38mW ¢ LOWPOWER ......ciiiiiiiiiiiiernnnnnn <38mwW

UPGRADE FOR DG506A, DG507A

. DG458 DG459 o
- FAULT PROTECTED MULTIPLEXERS

¢ ANALOGRANGE .......c.oviviiiiiiiiiiennnnn,

* ON-RESISTANCE........c.oiiiiiiiiiannnnnn 1.5KQ
¢ OVER VOLTAGE PROTECTION.......... UP TO £35V
¢ TTL AND CMOS COMPATIBLE INPUTS

PINOUT COMPATIBLE WITH DG508A/DG509A

UPGRADE FOR DG508A, DG509A




New Data Acquisition Products (continueq)
SWITCHES

ON-RESISTANCE . ..., 45Q

* FAST SWITCHING .
e ON e e e e e e, 150ns
L ] 60ns
e« ULTRALOWPOWER ........oiviiinvnnnen <35uW o
* PDIP AND SOIC PACKAGES .

| DGA4{, DGad2
UAD SPST SWITCHES

e ON-RESISTANCE .. ..viviiiiiiiniinneeanennn
e FAST SWITCHING * FAST SWITCHING
L @ 1 250ns L 250ns
- OFF(DGA441) ..ottt it it it i 120ns - OFF(DG444)......cccv ittt ieninnnnnn 120ns
e LOWPOWER ....iiiiiiiiinieiinnnnnns <1.6mW ¢ ULTRALOWPOWER........ccviviennnnnn. <35pW
« INTERNAL VOLTAGE REFERENCE * UPGRADE FOR DG211, DG212

UPGRADE FOR DG201A, DG202

ATE CRYSTAL OSCILLATOR

HFA5251, HFA5253

HIGH SPEED ATE PIN DRIVERS , IL
« HIGHECLDATARATE ....o.vivvvvennnnnn. * OPERATING FREQUENCY RANGE . .. 10kHz to 10MHz
* 1VppRISEFALLTIME . ....ovitiinneennenn. e LOW SUPPLY CURRENT. ............. SpA at 32kHz
© PRECISELOAD ....oviiviieeienaienennens 50Q  LOWSUPPLYCURRENT............. 130pA at 1MHz
o OUTPUT SWING (HFA5253)............. -3VTO+8V ¢ 2.0Vpg TO 7.0Vpc OPERATION
* HIGH IMPEDANCE THREE-STATE OUTPUT CONTROL « ONLY REQUIRES AN EXTERNAL CRYSTAL FOR
« SLEW RATE CONTROL (HFA5253) OPERATION
+ IDEAL FOR HIGH SPEED DIGITAL TESTERS
« SOIC AND DIE

SAMPLE/HOLD

* LOWTHD (HOLDMODE)..........ccvvnne.. -72dBc
* LOWPOWERDISSIPATION.......... oottt 220mwW
» SINGLE (HA5351), DUAL (HA5352)




New High Speed Linear Products

VIDEO OP AMPS AND BUFFERS

LOW POWER VIDEONOP AMP

. HFA1106
. VIDEO OP AMP WITH COMPENSATION

-3dB BANDWIDTH (Ay=42).......covvnnnn. 350MHz

e HIGHSLEWRATE................ .ol 1000V/us
* GAIN FLATNESSTOSOMHz ...........0uuue 10.04dB
e FASTSETTLINGTIME (0.1%) .......ovvunnnnn. 15ns
* DIFFERENTIAL GAIN/PHASE .. .0.02%/0.02 DEGREES
¢ LOWSUPPLYCURRENT ...........c00vunnnnnn 6mA
* 8 LEAD PDIP AND SQIC

................... 315MHz

WIDE -3dB BANDWIDTH

HIGHSLEWRATE .......covvvviiiiiiinnn, 700V/us
DIFFERENTIAL GAIN/PHASE . . . 0.02%/0.05 DEGREES
LOWSUPPLY CURRENT..........cvvvviivnnen 6mA

COMPENSATION PIN FOR BANDWIDTH LIMITING
8 LEAD PDIP AND SOIC

. HFA1113
/IDEO BUFFER WITH OUTPUT LIMI

WITH SUMMING NODE

* WIDE-3dBBANDWIDTH .................. 850MHz
¢ HIGHSLEWRATE. ......... ... .ot 2400V/us
* DIFFERENTIAL GAIN/PHASE. . . .0.02%/0.04 DEGREES
* USER PROGRAMMABLE GAIN OF +2, 1

* USER PROGRAMMABLE OUTPUT LIMITING

* 8 LEAD PDIP AND SOIC

WIDE-3dBBANDWIDTH..........covuvnn 850MHz
HIGHSLEWRATE ...........ccovueint 2400V/us
DIFFERENTIAL GAIN/PHASE . .. 0.02%/0.04 DEGREES
USER PROGRAMMABLE GAIN (+2, £1)

SUMMING NODE PINOUT ENABLES TAILORING OF
SYSTEM RESPONSE FOR CABLE LENGTH

8 LEAD PDIP AND SOIC

o S U HFAN5
LOW POWER Pl YGRAMMABLE GAIN VIDEO BUFFER

VIDEO OP AMP WITH OUTPUT LIMITING

* WIDE -3dB BANDWIDTH 225MHz
¢ HIGHSLEWRATE.. ...ttt 1100V/us
* DIFFERENTIAL GAIN/PHASE. . . .0.02%/0.03 DEGREES
* USER PROGRAMMABLE GAIN (+2, £1)

USER PROGRAMMABLE OUTPUT LIMITING
LOWSUPPLYCURRENT ........evninnn.
* 8 LEAD PDIP AND SOIC

.

WIDE-3dBBANDWIDTH ................... 360MHz
HIGHSLEWRATE ...........covviinnns 1200V/us
FAST SETTLING TIME (0.1%) . ... .ot vnnnnn 15ns
DIFFERENTIAL GAIN/PHASE . . . 0.02%/0.04 DEGREES
LOWSUPPLY CURRENT. ......coivviiinennn 7mA
USER PROGRAMMABLE OUTPUT LIMITING

FAST OVERDRIVE RECOVERY ................ <1ns

8 LEAD PDIP AND SOIC

350MH2
1000V/us

» -3dB BANDWIDTH (Ay=+2).....cvviennnnnn
¢« HIGHSLEWRATE. ...........cooveeennn
+ DIFFERENTIAL GAIN/PHASE. . . .0.02%/0.02 DEGREES

+ GAIN FLATNESS TO50MHZ ......ovvvrnnns.. +0.04dB
e LOWSUPPLYCURRENT . .....covveeennnnn...
+ OUTPUT ENABLE/DISABLE (Ton/Tor = 180ns/35ns)
+ 8 LEAD PDIP AND SOIC

-3dB BANDWIDTH (Ay = +2)

HIGHSLEWRATE .......coiviiiinnnen, 1275Vius
DIFFERENTIAL GAIN/PHASE . . . 0.03%/0.03 DEGREES
LOW SUPPLY CURRENT.............. 6mA/OP AMP
GAIN FLATNESSTOS0MHz ................. 10.03dB
8 LEAD PDIP AND SOIC




New High Speed Linear Products (continueq
VIDEO OP AMPS AND BUFFERS

UAL | 'OW POWER VlDEO AMP WITH DISABL

-3dB BANDWIDTH (Ay=+42) ........onunnnn. 530MHz

-3dB BANDWIDTH (Av +2) .
e HIGHSLEWRATE. .. ...ovciiiiieeie e 1100V/us » HIGHSLEWRATE ........covvvivinvnnnnn 1050V/us
« DIFFERENTIAL GAIN/PHASE. . . .0.02%/0.03 DEGREES  DIFFERENTIAL GAIN/PHASE ... 0.02%/0.03 DEGREES
+ USER PROGRAMMABLE GAIN (+2, 1) * GAIN FLATNESSTOSOMHZ ......uoeneennn. +0.11dB
e LOW SUPPLY CURRENT............. 6mA/OP AMP ¢ LOW SUPPLY CURRENT.............. 6mA/OP AMP
* 8 LEAD PDIP AND SOIC * OUTPUT ENABLE/DISABLE (Ton/Tors = 160ns/20ns)
* 14 LEAD PDIP AND SOIC

. HFA140
AD LOW POWER Vl

0 0P Al

-3dB BANDWIDTH (Ay=+2).......ovvnnnn. 550MHz ¢ -3dB BANDWIDTH (Ay=+2) ................ 340MHz

e HIGHSLEWRATE. . ..ovvveenieennnnn. 1100V/ps ¢ HIGHSLEWRATE ....ovvvvneeennnnnnnss 1100V/us
« DIFFERENTIAL GAIN/PHASE. . . .0.02%/0.03 DEGREES * DIFFERENTIAL GAIN/PHASE .. .0.02%/0.03 DEGREES
e GAIN FLATNESSTOS0MHZ ......cvvvnn..... $0.03dB ¢ USER PROGRAMMABLE GAIN (+2, 11)

e LOWSUPPLYCURRENT ............. 6mA/OP AMP * LOWSUPPLYCURRENT.............. 6mA/OP AMP
* 14LEAD SOIC « 14 LEAD PDIP AND SOIC

: HA5013 o
TRIPLE 125MHz VIDEO 0, AMP

WIDE-3dBBANDWIDTH .................. 125MHz * WIDE-3dBBANDWIDTH................... 125MHz

* HIGHSLEWRATE............coiiivnnnn 475Vius * HIGHSLEWRATE ................. .. ... 475pVips
* DIFFERENTIAL GAIN/PHASE. . . .0.03%/0.03 DEGREES ¢ DIFFERENTIAL GAIN/PHASE . ..0.03%/0.03 DEGREES
e HIGHESDPROTECTION..............ovtn 4000v ¢ HIGHESDPROTECTION .................e. 4000V
* LOWSUPPLY CURRENT ............ 7.5mA/OP AMP * LOW SUPPLY CURRENT............ 7.5mA/OP AMP
« 14 LEAD PDIP AND SOIC * INDIVIDUAL OUTPUT DISABLE/ENABLE

* 16 LEAD PDIP AND SOIC

| “125MH VIDEO OP AMP WITH DISABLE

* WIDE-3dBBANDWIDTH .................. 125MHz » WIDE-3dBBANDWIDTH................... 125MHz
¢ HIGHSLEWRATE............oiiveen.. 475V/jus ¢ HIGHSLEWRATE ..............c0ovvunn.. 475V/us
¢ DIFFERENTIAL GAIN/PHASE. . . .0.03%/0.03 DEGREES <« DIFFERENTIAL GAIN/PHASE ... 0.03%/0.03 DEGREES
* HIGHESD PROTECTION. ............. ...t 4000V ¢ HIGHESDPROTECTION ................... 4000V
¢ LOWSUPPLY CURRENT ............ 7.5mA/OP AMP « LOW SUPPLY CURRENT............ 7.5mA/OP AMP
* 8 LEAD PDIP AND SOIC * INDIVIDUAL OUTPUT DISABLE/ENABLE

¢ 20 LEAD PDIP AND SOIC

* WIDE-3dB BANDWIDTH. .................. 125MHz

* HIGHSLEWRATE...........ccoiiennen.. 475V/us
* DIFFERENTIAL GAIN/PHASE . .. 0.03%/0.03 DEGREES
* HIGHESD PROTECTION........cvvvvnvnnnn. 4000V
* LOWSUPPLY CURRENT ............ 7.5mA/OP AMP

* 14 LEAD PDIP AND SOIC

vi




New High Speed Linear Products (continueq)
WIRELESS COMMUNICATIONS

HFA3102

ILI _ : L FFERENTIAL AMPLIFIER
NPN TRANSISTOR ARRAY ¢ HIGH GAIN BANDWIDTH PRODUCT ..........
GILBERT CELL » HIGH POWER GAIN BW PRODUCT .............
* HIGH GAIN BANDWIDTH PRODUCT.......... 10GHz « HIGH CURRENT GAIN (MFE) - e e eeeereenaanaanns
¢ HIGH POWER GAIN BW PRODUCT ........... 5GHZ o LOWNOISEFIGURE . .....ovvirvnnnennnnnns 3.5dB
e CURRENTGAIN(hgg). ..o vvviiiiieniiiiiiinnen. 70 « PIN COMPATIBLE TO UPA102G
* LOW COLLECTOR LEAKAGE CURRENT..... <0.01nA « 14 LEAD SOIC
* PIN COMPATIBLE TO UPA101
* 8 LEAD SOIC

LOW NOISE AM

LOW NOISE FIGURE

SWNA L 2.3dB AT 900MHz

-MIXER.......oooiee e 12.1dB AT 900MHz

- LNA+MIXER ................. 3.97dB AT S00MHz
¢ HIGH POWER GAIN

SLNA L 12.8dB AT S00MHz

-MIXER.........iiieia, 7.0dB AT 900MHz

- LNA+MIXER .. oovvvenviinnn 19.8dB AT S00MHz
¢ HIGH INTERCEPT

SLNA L +12.8dBm AT OUTPUT

~-MIXER........oiiiee +3.2dBm AT OUTPUT

- LNA+MIXER ...ovvvvvnnnnnn -16.7dBm AT INPUT
* 14 LEAD SOIC

New Intelligent Power Products
FET DRIVERS

R
¢ 80Vpc FULL BRIDGE DRIVER * INDEPENDENTLY DRIVES 4 N-CHANNEL FET IN HALF
« CHARGE PUMP FOR STARTUP/DC OPERATION BRIDGE OR FULL BRIDGE CONFIGURATIONS
e GATEDRIVE ..evvviiienieeeeeaianeaninns 2.5A * BOOTSTRAP SUPPLY MAX VOLTAGE TO 95Vpc
« 1MHz PWM FREQUENCY * DRIVES 1000pF LOAD IN FREE AIR AT 50°C WITH
¢ TR T AT 1000PF «vvevveeneeaneeneeaeeannns tons  RISE AND FALL TIMES OF TYPICALLY 15ns

USER-PROGRAMMABLE DEAD TIME (0.1 TO 4.5ps)
DIS (DISABLE) OVERRIDES INPUT CONTROL

¢ INPUT LOGIC THRESHOLDS COMPATIBLE WITH 5V
TO 15V LOGIC LEVELS

¢ SHOOT-THROUGH PROTECTION
UNDER VOLTAGE PROTECTION

* SHOOT-THROUGH PROTECTION

» USER PROGRAMMABLE DEAD TIME

e LOW PROPAGATIONDELAYS...........outt 70ns
* HIP4080A/81A WITH UNDER VOLTAGE PROTECTION

vil




New Intelligent Power Products (continueq)

FET DRIVERS

500V HALF BRIDGE
GATE DRIVE
PWM OSCILLATOR
SHOOT-THROUGH PROTECTION
SOFT START

FAULT FLAG

DRIVES BUFFERED FET RFV10N5S0BE

PEAK QUTPUT SOURCE CURRENT

............. 6A
PEAK OUTPUT SINKCURRENT. ............... 30A
SWITCHING FREQUENCY ..........ovttt. 300kHz
QUIESCENT SUPPLY CURRENT ................ 0A
FALLTIME ... itiiiiiiiii i tieinennennans 22ns
TTL/CMOS INPUT COMPATIBLE. .. .............. NO
MAXIMUM SUPPLY RANGE ................... 35V
CONFIGURATION . ... .t iiei i, SINGLE

» DUAL ,

+ PEAK OUTPUT SOURCE CURRENT ........... 1.5A
* PEAK OUTPUT SINK CURRENT............... 1.5A
* SWITCHING FREQUENCY ................. 200kHz
* QUIESCENT SUPPLY CURRENT .............. 5mA
¢ FALLTIME. ...ounneinieiieenieeaennn, 30ns
* TTLCMOS INPUT COMPATIBLE . ............... YES
* MAXIMUM SUPPLY RANGE. .. ... ...cucunnnn.. 15V
* CONFIGURATION. . ....ouueeenininnenenen. DUAL

HIGH SIDE DRIVERS

.

-40°C TO +125°C

HIP1030 SATURATION VOLTAGE. ...... 1V MAX AT 1A
HIP1031 SATURATION VOLTAGE...... 1V MAX AT 0.5A

HIP1030 CURRENT SWITCHING CAPABILITY
HIP1031 CURRENT SWITCHING CAPABILITY . ... 0.5A
HIP1030/31 POWER SUPPLY RANGE. . ... 4.5V TO 25V

HIP1030/31PEAK LOADDUMP . ........couvttt 8ov
HIP1030/31 OVER VOLTAGE SHUTDOWN ....... YES
HIP1030/31 OVER CURRENT LIMITING .......... YES
HIP1030/31 THERMAL LIMITING . .............. YES

.

+90V TRANSIENT SUPPRESSION
1A CURRENT LOAD CAPABILITY
OVER VOLTAGE SHUTDOWN PROTECTION .. 16V-18V
SHORT CIRCUIT CURRENT LIMITING

OVER TEMP. SHUTDOWN PROTECTION AT T, = 150°C
-40°C TO +150°C OPERATING TEMPERATURE

LOW INPUT TO OQUTPUT VOLTAGE DROP WITH
CONTROLLED SATURATION DETECTOR FOR

- FAST CURRENT TURN-OFF
- REDUCED NO-LOAD IDLE CURRENT

viil




New Intelligent Power Products (continuesy —————
L.OW SIDE DRIVERS

LOW SIDE POWER DRIVERS
OCTAL
QUAD DRIVERS DRIVER
FEATURES CA3242 | CA3262 | CA3262A| CA3272 | CA3292 | HIP008BO | HIP0081 CA3282
Peak Output Voltage, No Load 50V 60V 60V 60V cov 36V Typ. 80V Typ 32V Typ.
(Clamp) (Clamp) (Clamp)
Qutput Current Load 0.7A 0.7A 0.7A 0.7A 0.7A 1A Each, | 2A Each, | 1.25AEa.,
2AAION | 4AAION | 5A AlION
Vst at Max Rated Temperature 0.8v/ 0.6v/ 0.6V/ 0.4v/ 0.4v/ | 0.5A/1.0Q | 1.0A/0.50 | 0.5A/0.5Q
- Output Vgur at Current 0.6A 0.7A 0.7A 0.4A 0.4A
- Output RDS(ON) at Current
Sustained Max. Voltage Veg(sus) 35Vpe 40Vpe 40Vpe 40Vpe | 32V Typ | 36V Typ 80V Typ 32V Typ
(Full Load Switching) Max Max Max Max (Clamp) (Clamp) (Clamp) (Clamp)
Over-Current Protection (Typ) 1.4A 1.6A 1.3A 1.2A 1.0A 1.5A 3.5A 1.8A
Short Circuit Protection Latches Current Limiting Latches
OFF OFF
Over-Voltage Protection Current Steering Clamp Diode No Zoner Diodo Feedback Clamp
Over Temperature Limit and/or No Yes Yes Yes Yos Yes Yos Yes
Shutdown (150°C Min)
Diagnostics No No No Fault Flag Fault Mode Feedback
Temperature Range -40°C to __°C 85°C 85°C 125°C 125°C 125°C 125°C 125°C 125°C
Packages
16 Pin DIP Pwr WEB (PC Bd, 6;,) | 40°C/W | 40°C/W | 40°C/W
28 Pin PLCC PwrWEB (PC Bd, 6,44) 30°C/W | 30°C/wW | 30°C/w | 30°CwW
15 Pin SIP (Tab H. S. 0yc) 3°CwW 3°cwW
AnswerFAX Document Number 1561 1836 1836 2223 2946 3018 3018 2767
REGULATORS
_cAsrr . HIP5061
LINEAR REGULATOR . . POWER SWITCHING HEGULATOR
¢« DUAL 5VDc ¢ CURRENT MODE CONTROL
e QUTPUTS ..ttt ittt iiiiiin e 100mA < INPUT OPERATING VOLTAGE RANGE 10.8V TO 60V
« ENABLED OUTPUT WITH INTERNAL CLAMP
« MICROPROCESSOR/MICROCONTROLLER * DMOSTRANSISTOR..........c.vivvnnnnn, 60V/7A
INTERFACE COMPATIBLE e PWMOPERATION . .....civiiiiiiiieennn, 250kHz
« SERIAL DATA BUFFERS FOR REMOTE APPLICATIONS ¢ LOW SWITCHING LOSSES............. TR, Te <10ns
* OVER CURRENT PROTECTION

OVER TEMPERATURE SHUTDOWN
TO-220-7L. PACKAGE




New Intelligent Power Products (continueq)

REGULATORS

.

L]

.

DIRECT OFF-LINE AC OR DC OPERATION

QUIESCENTCURRENT ..........ocvviienan, 400pA
OUTPUT VOLTAGE RANGE........ 1.2V TO 350V (Vpk)
CONTINUOUS OUTPUT CURRENT ........... 10mA
INTERMITTENT OUTPUT CURRENT .......... 40mA
OVER TEMPERATURE SHUTDOWN

ACINPUT ...t 80V TO 280V
DCINPUT .. 50V TO 400V

OUTPUT CURRENT EXTENDABLE WITH EXTERNAL
CIRCUITRY
UL RECOGNIZED

PEAK CURRENT CAPABILITY........ceovivenennn

3

TRANSIENT SUPPRESSION. ........cuvvuuns. 15kV
- MIL-STD-883 METHOD 301S
SINGLE-ENDEDVOLTAGE ............uuutn TO 30V
DIFFERENTIAL VOLTAGE RANGE................ 15V
FASTRISETIME ............cciiiiiiiinen, éns
LOW INPUT LEAKAGE (TYPICAL) .............. 1nA
LOW INPUT CAPACITANCE (TYPICAL) .......... 3pF
OPERATING TEMPERATURE . ....... -40°C to +105°C
RANGE

COVERAGE:

= (SP720) . it 14 LINES
S (SP721) i e e 6 LINES

New Power Products

DIODES

_ RURD410/S, RURD415/S, RURD420/S
“4A, 100V - 200V ULTRAFAST DIODES:

.

.

.

3

RURD440/S, RURD450/S, RURD460/S
4A, 400V - 600V ULTRAFAST DIODES =

RURD410, RURD415, RURD420 AVAILABLE IN TWO

LEAD JEDEC STYLE TO-251

RURD410S, RURDA415S, RURD420S AVAILABLE IN
TWO LEAD JEDEC STYLE TO-252

ULTRAFAST WITH SOFT RECOVERY.......... <30ns
OPERATING TEMPERATURE ............... +175°C
REVERSE VOLTAGEUP TO.........covvnnnee. 200V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

RURD4120 AVAILABLE IN TWO LEAD JEDEC STYLE
TO-251
RURD4120S AVAILABLE IN TWO LEAD JEDEC STYLE
TO-252

ULTRAFAST WITH SOFT RECOVERY......... <100ns
OPERATING TEMPERATURE ............... +175°C
REVERSEVOLTAGE. .......civviiineninnnnn, 1200V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

.

RURDG10. RURD615, RURD620 AVAILABLE IN TWO

RURD440, RURD450, RURD460 AVAILABLE IN TWO
LEAD JEDEC STYLE TO-251

RURD440S, RURDA450S, RURD460S AVAILABLE IN
TWO LEAD JEDEC STYLE TO-252

ULTRAFAST WITH SOFT RECOVERY ......... <55ns
OPERATING TEMPERATURE ............... +175°C
REVERSEVOLTAGEUPTO ..........covuuu. 600V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

LEAD JEDEC STYLE TO-251

RURD610S, RURD615S, RURD620S AVAILABLE IN
TWO LEAD JEDEC STYLE TO-252

ULTRAFAST WITH SOFT RECOVERY ......... <30ns
OPERATING TEMPERATURE ............... +175°C
REVERSEVOLTAGEUPTO .................. 200V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION




New Power Products (continueq)
DIODES

_ _RURP8120

YPERFAST DIODES LTRAFAST DIODES

AVAILABLE IN TWO LEAD JEDEC TO-220AC RURP15120 AVAILABLE IN TWO LEAD JEDEC

* ULTRAFAST WITH SOFT RECOVERY......... <100ns TO-220AC
* OPERATING TEMPERATURE ............... +175°C * RURG15120CC AVAILABLE IN THREE LEAD JEDEC
o REVERSEVOLTAGE. ..o eeeeeeeneeennnnnnn. 1200v  STYLETO-247
+« AVALANCHE ENERGY RATED o ULTRAFAST WITH SOFT RECOVERY ........ <100ns
« PLANAR CONSTRUCTION » OPERATING TEMPERATURE ............... +175°C
e« REVERSEVOLTAGE .....ovvvvenvennnnnnss 1200V
o AVALANCHE ENERGY RATED
« PLANAR CONSTRUCTION

RURG50120

RURP30120 ,
504, 1200V ULTRAFAST DIODES

30A u‘l 200V ULTRAFAST DIODES

RURP30120 AVAILABLE IN TWO LEAD JEDEC TO-220AC RURGS50120 AVAILABLE IN TWO LEAD JEDEC STYLE

RURG30120 AVAILABLE IN TWO LEAD JEDEC STYLE = 10-247
TO-247 RURU50120 AVAILABLE IN SINGLE LEAD JEDEC

RURG30120CC AVAILABLE IN THREE LEAD JEDEC  STYLETO-218

STYLE TO-247, DUAL DIODE o ULTRAFAST WITH SOFT RECOVERY ........ <125ns
e ULTRAFAST WITH SOFT RECOVERY......... <110ns * OPERATING TEMPERATURE ............... +175°C
+« OPERATING TEMPERATURE ..... FETTRT +175°C * REVERSEVOLTAGE .........ccoiviviinnnns 1200V
¢ REVERSE VOLTAGEUPTO.................. 1200V * AVALANCHE ENERGY RATED
* AVALANCHE ENERGY RATED ¢ PLANAR CONSTRUCTION
* PLANAR CONSTRUCTION

~ 75120 »  RURU10040, RURU10050, RURU10060
754, 1zoov ULT RAFAST DIODES - . 100A, 400V - 600V ULTRAFAST DIODES ,,

* RURG75120 AVAILABLE lN TWO LEAD JEDEC STYLE * AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218

TO-247 ¢ ULTRAFAST WITH SOFT RECOVERY ......... <B80ns
¢ RURU75120 AVAILABLE IN SINGLE LEAD JEDEC <« OPERATING TEMPERATURE................. +175°C

STYLE TO-218 ¢ REVERSEVOLTAGEUPTO .........0vvvnnn.n 600V
¢ ULTRAFAST WITH SOFT RECOVERY......... <125ns  « AVALANCHE ENERGY RATED
¢ OPERATING TEMPERATURE ................. +175°C  « PLANAR CONSTRUCTION
¢« REVERSEVOLTAGE. ... ...civtnivinnernnens 1200V
* AVALANCHE ENERGY RATED
* PLANAR CONSTRUCTION

* AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218 e AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218

* ULTRAFAST WITH SOFT RECOVERY......... <125ns ¢ ULTRAFAST WITH SOFT RECOVERY ......... <85ns
* OPERATING TEMPERATURE ................. +175°C * OPERATING TEMPERATURE ................. +175°C
e« REVERSEVOLTAGE. ..........coiinnnnnnn 1200V« REVERSEVOLTAGEUPTO .........c0vvnnnn 600V
* AVALANCHE ENERGY RATED * AVALANCHE ENERGY RATED

* PLANAR CONSTRUCTION » PLANAR CONSTRUCTION

x|




New Power Products (continueq)

DIODES

15070 RURU150 0, RURU15090, RURU150100

AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218

ULTRAFAST WITH SOFT RECOVERY......... <125ns
OPERATING TEMPERATURE ...............0 +175°C
REVERSE VOLTAGEUP TO..........0vtttts 1000V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

RHRD440/50/60 AVAILABLE IN TWO LEAD JEDEC
STYLE TO-251
RHRD440S/50S/60S AVAILABLE IN TWO LEAD JEDEC
STYLE TO-252

HYPERFAST WITH SOFT RECOVERY ......... <30ns
OPERATING TEMPERATURE ................. +175°C
REVERSE VOLTAGEUPTO ........vvivvnns 600V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

" RHRD660/S, RHRD650/S, RHRD660/S
V - 600V HYPERFAST DIODES

RHRD640/50/60 AVAILABLE IN TWO LEAD JEDEC
STYLE TO-251
RHRD640S/50S/60S AVAILABLE IN TWO LEAD JEDEC
STYLE TO-252

HYPERFAST WITH SOFT RECOVERY ......... <30ns
OPERATING TEMPERATURE ................. +175°C
REVERSE VOLTAGEUPTO.........c.ovvvnetn 600V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

AVAILABLE IN TWO LEAD JEDEC TO-220AC

HYPERFAST WITH SOFT RECOVERY ......... <30ns
OPERATING TEMPERATURE ................. +175°C
REVERSEVOLTAGEUPTO .........ccoittt. 600V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

_ RHRDA4120, RHADA4120S
4A, 1200V HYPERFAST DIODE

RHRD4120 AVAILABLE IN TWO LEAD JEDEC STYLE
TO-251
RHRD4120S AVAILABLE IN TWO LEAD JEDEC STYLE
TO-252

« HYPERFAST WITH SOFT RECOVERY ......... <60ns
« OPERATING TEMPERATURE ................. +175°C
¢ REVERSEVOLTAGE. ... ..vevenneeeannnnnns. 1200V
« AVALANCHE ENERGY RATED
« PLANAR CONSTRUCTION

* RHRP8120

8A 1zoov HYPERFAST DIODES

.

.

_

AVAILABLE IN TWO LEAD JEDEC TO-220AC

HYPERFAST WITH SOFT RECOVERY ......... <55ns
OPERATING TEMPERATURE ................. +175°C
REVERSEVOLTAGE. ........civiiniinnnnns. 1200V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

.

.

.

*

RHRP1540/50/60 AVAILABLE IN TWO LEAD JEDEC

_ RHRPE870, RHRP880, RHRP890, RHRP8100
- BA, 700V - 1000V HYPERFAST.

AVAILABLE IN TWO LEAD JEDEC TO-220AC

HYPERFAST WITH SOFT RECOVERY ......... <60ns
OPERATING TEMPERATURE ...........0vuue +175°C
REVERSEVOLTAGEUPTO .........c.vvvnnnn 1000V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

. RHRP1540; | RHRP1550  RHRP1560
1A, 400V - 600V, HYPERFAST DIODES

TO-220AC

RHRG1540CC/50CC/60CC AVAILABLE IN THREE LEAD
JEDEC STYLE TO-247, DUAL DIODE

HYPERFAST WITH SOFT RECOVERY.......... <35ns
OPERATING TEMPERATURE ................. +175°C
REVERSEVOLTAGEUPTO .................. 600V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION
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New Power Products (continueq)
DIODES

AVAILABLE IN TWO LEAD JEDEC TO-220AC

HYPERFAST WITH SOFT RECOVERY ......... <60ns
OPERATING TEMPERATURE ................. +175°C
REVERSE VOLTAGEUP TO...........c0vnuen 1000V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

RHRP30120
; 30A 1200V HYPERFAST DIODES

\RHRP15120 ‘
“15A,1200V HYPERFAST DIODES

RHRP15120 AVAILABLE
TO-220AC
RHRG15120CC AVAILABLE IN THREE LEAD JEDEC
STYLE TO-247

IN TWO LEAD JEDEC

HYPERFAST WITH SOFT RECOVERY ......... <65ns
OPERATING TEMPERATURE ................. +175°C
REVERSEVOLTAGE ......cvvivviviiviinnn, 1200V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

: ‘RHRU5070 RHRU5080 FIHFIU5090 RHRU50100
. VOA 700V - 1000V HYPERFAST DIODES

RHRP30120 AVAILABLE

IN TWO LEAD JEDEC

- TO-220AC

RHRG30120 AVAILABLE IN TWO LEAD JEDEC STYLE
TO-247

RHRUS5070/80/90/100 AVAILABLE IN SINGLE LEAD

JEDEC STYLE TO-218

RHRG5070/80/90/100 AVAILABLE IN TWO LEAD JEDEC
STYLE TO-247

« RHRG30120CC AVAILABLE IN THREE LEAD JEDEC « HYPERFAST WITH SOFT RECOVERY......... <75ns

STYLE TO-247 « OPERATING TEMPERATURE ..........ceuunts +175°C
* HYPERFAST WITH SOFT RECOVERY ......... <65ns  + REVERSE VOLTAGEUPTO ........vvvnnn... 1000V
¢ OPERATING TEMPERATURE ................. +175°C . AVALANCHE ENERGY RATED
« REVERSEVOLTAGE. .......coooveviiiinnnn. 1200V« pLANAR CONSTRUCTION
« AVALANCHE ENERGY RATED
« PLANAR CONSTRUCTION

RHRU75120 - RHRU10040, RHRU10050, RHRU10060 -

75A, 1200V HYPERFAST DIODES

.

RHRU75120 AVAILABLE IN SINGLE LEAD JEDEC
STYLE TO-218

RHRG75120 AVAILABLE IN TWO LEAD JEDEC STYLE

TO-247

HYPERFAST WITH SOFT RECOVERY ......... <B5ns
OPERATING TEMPERATURE ................. +175°C
REVERSEVOLTAGE. ..........ovoveiiiennn. 1200V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

RHFIU1504O RHRU15050, RHRU15060
150A, 400V 600V HYPERFAST DIODES

e o o o o o

AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218

HYPERFAST WITH SOFTRECOVERY ......... <60ns
OPERATING TEMPERATURE ................. +175°C
REVERSE VOLTAGEUP TO...........oiennen 600V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION

100 VOOV GOOV HYPERFAST DIODES

AVAILABLE IN SINGLE LEAD JEDEC STYLE 70-218

¢ HYPERFAST WITH SOFT RECOVERY ......... <50ns
¢ OPERATING TEMPERATURE ................. +175°C
¢ REVERSEVOLTAGEUPTO .................. 600V
e AVALANCHE ENERGY RATED
* PLANAR CONSTRUCTION

RHRU1 00120 -

100A, 1200V HYPERFAST DIODES .

AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218

HYPERFAST WITH SOFT RECOVERY......... <90ns
OPERATING TEMPERATURE ..............et. +175°C
REVERSEVOLTAGEUPTO ......covvvvnen 1200V
AVALANCHE ENERGY RATED

PLANAR CONSTRUCTION
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New Power Products (continueq)
DIODES

* AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218

¢ HYPERFAST WITH SOFT RECOVERY ......... <90ns
* OPERATING TEMPERATURE ............ou00 +175°C
¢ REVERSEVOLTAGEUPTO...........cvvttnn 1000V

e AVALANCHE ENERGY RATED
* PLANAR CONSTRUCTION

INSULATED GATE BIPOLAR TRANSISTORS (IGBTs)

_ HGTD8PS0G1,HGTDBPSOGIS .~ | | '-.;".;'Hc;-rpmm_’
\, 500V P-CHANNELIGBT :

HGTD8P50G1 AVAILABLE IN THREE LEAD JEDEC AVAILABLE IN THFlEE LEAD JEDEC TO-220AB

TO-251AA e 14A, 400V
* HGTD8P50G1S AVAILABLE IN JEDEC TO-252AA * LOGIC LEVEL GATE DRIVE
* 8A, 500V ¢ INTERNAL VOLTAGE CLAMP
¢ 3.7V Vcg(san ¢ ESD GATE PROTECTION
e TYPICALFALLTIME. ........ciivivnnnnnnn 1800ns o T, =+150°C
¢ HIGH INPUT IMPEDANCE * IGNITION ENERGY CAPABLE
e Ty= +150°C

F BRIDGE MODULE

AVAILABLE IN 3394 POWER MODULE (PM-001)

HGTP20N60B3 AVAILABLE IN THREE LEAD JEDEC

TO-220AB ¢ LATCH FREE OPERATION

* HGTG20N60B3D WITH HYPERFAST ANTI-PARALLEL o TYPICAL FALLTIME ...ovvetroneennrnnnnnn 400ns
DIODE AVAILABLE IN JEDEC STYLE TO-247 PACKAGE HIGH INPUT IMPEDANCE

¢ 40A, 600V AT Tg = +25°C * LOW CONDUCTION LOSS

¢ HGTP20N60B3 SQUARE SWITCHING SOA CAPABIL- ULTRAFAST DIODES
ITY

e TYPICALFALLTIME............... 140ns AT +150°C

* SHORT CIRCUIT RATING

LOW CONDUCTION LOSS
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New Power Products (continueq

MOS CONTROLLED THYRISTORS (MCT)

_ MCTG35P60F1

S CONTROLLED TH)

* AVAILABLE IN 3 LEAD JEDEC STYLE TO-247

* 35A, -600V

¢ Vpy =-1.3V (MAXIMUM) AT | = 35A AND +150°C
* 800A SURGE CURRENT CAPABILITY

* 800A/us di/dt CAPABILITY

* MOS INSULATED GATE CONTROL

* 50A GATE TURN-OFF CAPABILITY AT +150°C

.

AVAILABLE IN 5 LEAD JEDEC STYLE TO-247

35A, -600V

Vyu =-1.35V (MAXIMUM) AT | = 35A AND +150°C
800A SURGE CURRENT CAPABILITY

800A/us di/dt CAPABILITY

MOS INSULATED GATE CONTROL

50A GATE TURN-OFF CAPABILITY AT +150°C
ANTI-PARALLEL DIODE

MCTV65P100F1  MCTA65P100F1
65A ] 000‘ 'P-TYPE MOS CON'IF'ROLLED THYRISTO ;

MCTV75P60E1, MCTA75PGOE1

. 75 GOI)V P-TYPE MOS CONTROLLED THYRISTOR

MCTVE5P100 AVAILABLE IN 5 LEAD JEDEC STYLE
TO-247

MCTA65P100 AVAILABLE IN JEDEC MO-093AA

(A 5 LEAD VARIATION OF THE TO-218)

65A, -1000V

e Vyy S-1.4V at! = 65A and +150°C

2000A SURGE CURRENT CAPABILITY
2000A/us di/dt CAPABILITY

MOS INSULATED GATE CONTROL

100A GATE TURN-OFF CAPABILITY AT +150°C

.

MCTV75P60 AVAILABLE IN 5 LEAD JEDEC STYLE
TO-247

MCTA75P60 AVAILABLE IN JEDEC MO-093AA

(A 5 LEAD VARIATION OF THE TO-218)

75A, -600V

Vru = -1.3V (MAXIMUM) AT | = 75A AND +150°C
2000A SURGE CURRENT CAPABILITY
2000A/us dv/dt CAPABILITY

MOS INSULATED GATE CONTROL

120A GATE TURN-OFF CAPABILITY AT +150°C

METAL-OXIDE VARISTORS (MOVs)

+AUTOMOTIVE AUML SERIES
YER TRANSIENT SURGE SUPPRESSORS

“cn III SERIES
RADIAL LEAD MOV FOR TVSS ENVIRONMENT

LEADLESS CHIP FORM SURFACE MOUNT

ZERO LEAD INDUCTANCE

VARIETY OF ENERGY RATINGS AVAILABLE;

(1210, 1812 AND 2220 SIZES)

125°C CONTINUOUS OPERATING TEMPERATURE
LOAD DUMP ENERGY HANDLING CAPABILITY PER
SAE SPECIFICATION J1113

LOW PROFILE, COMPACT CHIP SIZE

INHERENTLY BIDIRECTIONAL

NO PLASTIC OR EPOXY PACKAGING GUARANTEES
BETTER THAN 94V-0 FLAMMABILITY RATING

.

RECOGNIZED AS ‘TRANSIENT VOLTAGE SURGE
SUPPRESSORS” TO UL 1449; FILE # E75961
RECOGNIZED AS ‘TRANSIENT VOLTAGE SURGE
SUPPRESSORS" TO CSA C22.2, NO. 1; FILE # LR91788
HIGH ENERGY ABSORPTION CAPABILITY Wyy:

45J to 240J (2ms)

HIGH PEAK PULSE CURRENT CAPABILITY Iy:

6000A TO 9000A (8/20s)

WIDE OPERATING VOLTAGE RANGE Vyacjaums:

130V TO 300V

¢ AVAILABLE IN TAPE AND REEL FOR AUTOMATIC

INSERTION; ALSO AVAILABLE CRIMPED AND/OR
TRIMMED




New Power Products (continueq)

METAL-OXIDE VARISTORS (MOVs)

icg SERIES
CONNECTOR PIN MO V..

UNIQUE COAXIAL DESIGN AND MOUNTING

ARRANGEMENT

WIDE OPERATING VOLTAGE RANGE Vypcy:

8V TO 38V

SELF CONTAINED TUBULAR CONSTRUCTION;
REQUIRES NO LEADS OR PACKAGES

NEW REDUCED LENGTH; LESS THAN HALF THE
LENGTH OF STANDARD CP SERIES

.

PROVIDED IN DISC FORM FOR UNIQUE PACKAGING

BY CUSTOMER

ELECTRODE FINISH ENABLES PRESSURE CONTACT
FOR STACKING APPLICATION

AVAILABLE DISC SIZES: 32mm, 42mm, 52mm AND
60mm DIAMETER

NO FOLLOW CURRENT
LARGE SURGE CURRENT CAPABILITY

DESIGNED FOR LIGHTNING PROTECTION OF DISTRI-
BUTION TRANSFORMERS

POWER MOSFETs

IRF614 .
2.0A, 250V, 2.0Q N-CHANNEL

o

22a, '250'v 2.00N-C

.

AVAILABLE IN JEDEC TO-220AB
SINGLE PULSE AVALANCHE ENERGY RATED
SOA |S POWER-DISSIPATION LIMITED
NANOSECOND SWITCHING SPEEDS

HIGH INPUT IMPEDANCE

+150°C OPERATING TEMPERATURE

L lRFR110 IRFU110
4 7A 100V 0 54Q N CHANNE

.

.

IRFU110 AVAILABLE IN JEDEC TO-251AA
IRFR110 AVAILABLE IN JEDEC TO-252AA
SINGLE PULSE AVALANCHE ENERGY RATED
SOA IS POWER-DISSIPATION LIMITED
NANOSECOND SWITCHING SPEEDS

LINEAR TRANSFER CHARACTERISTICS
HIGH INPUT IMPEDANCE

+175°C OPERATING TEMPERATURE

.

IRFU214 AVAILABLE IN JEDEC TO-251AA
IRFR214 AVAILABLE IN JEDEC TO-252AA
SINGLE PULSE AVALANCHE ENERGY RATED
SOA IS POWER-DISSIPATION LIMITED
NANOSECOND SWITCHING SPEEDS

HIGH INPUT IMPEDANCE

+150°C OPERATING TEMPERATURE

.

RFD7N10LE, RFD7N10LESM, RFP7N{0LE
 7A, 100V, 0.3 N-CHANNEL -

RFD7N10LE AVAILABLE IN JEDEC TO-251AA
RFD7N10LESM AVAILABLE IN JEDEC TO-252AA
RFP7N10LE AVAILABLE IN JEDEC TO-220AB

2KV ESD PROTECTED

TEMPERATURE COMPENSATING PSPICE MODEL

CAN BE DRIVEN DIRECTLY FROM CMOS, NMOS, TTL
CIRCUITS

PEAK CURRENT VS PULSE WIDTH CURVE
UIS RATING CURVE

+175°C OPERATING TEMPERATURE
LOGIC LEVEL DRIVE (5V)




.

New Power Products (continueq)

POWER MOSFETs

Q P-CHANNEL -

RFD3055, RFD3055SM, RFP3055
"12A, 60V, 0.15Q N-CHANNEL

RFD10PO3L AVAILABLE IN JEDEC TO-251AA
RFD10PO3LSM AVAILABLE IN JEDEC TO-252AA
RFP10PO3L AVAILABLE IN JEDEC TO-220AB
AVALANCHE RATED MEGAFET

UIS RATING CURVE (SINGLE PULSE)

SOA IS POWER-DISSIPATION LIMITED
NANOSECOND SWITCHING SPEEDS

LINEAR TRANSFER CHARACTERISTICS

HIGH INPUT IMPEDANCE

+175°C OPERATING TEMPERATURE

PSPICE MODEL

LOGIC LEVEL DRIVE (5V)

RFD16NOGLE, RFD16NOBLESM
16A, 60V, 0.047Q N-CHANNEL

*

RFD16NO6LE AVAILABLE IN JEDEC TO-251AA
RFD16NOBLESM AVAILABLE IN JEDEC TO-252AA
2KV ESD PROTECTED

TEMPERATURE COMPENSATING PSPICE MODEL
CAN BE DRIVEN DIRECTLY FROM CMOS, NMOS, TTL
CIRCUITS

PEAK CURRENT VS PULSE WIDTH CURVE

UIS RATING CURVE

LOGIC LEVEL DRIVE (5V)

AVAILABLE IN JEDEC TO-220AB

RFD3055 AVAILABLE IN JEDEC TO-251AA
RFD3055SM AVAILABLE IN JEDEC TO-252AA
RFP3055 AVAILABLE IN JEDEC TO-220AB
TEMPERATURE COMPENSATING PSPICE MODEL
PEAK CURRENT VS PULSE WIDTH CURVE

UIS RATING CURVE

+175°C OPERATING TEMPERATURE

RFP30NOGLE
304, 60V, 0.047Q N-CHANNEL

2KV ESD PROTECTED
TEMPERATURE COMPENSATING PSPICE MODEL

CAN BE DRIVEN DIRECTLY FROM CMOS, NMOS, TTL
CIRCUITS

PEAK CURRENT VS PULSE WIDTH CURVE
UIS RATING CURVE
LOGIC LEVEL DRIVE (5V)

a

RFGA5N06, RFP45N06
45A, 60V, 0.02802 N-CHANNEL

RFGSON

6, ;F'aFP',SONos
OA 60V 0 \

RFG45N06 AVAILABLE IN JEDEC STYLE TO-247
RFP45N06 AVAILABLE IN JEDEC TO-220AB
TEMPERATURE COMPENSATING PSPICE MODEL
PEAK CURRENT VS PULSE WIDTH CURVE

UIS RATING CURVE

+175°C OPERATING TEMPERATURE

RFGS50N06 AVAILABLE IN JEDEC STYLE TO-247
RFP50NQ6 AVAILABLE IN JEDEC TO-220AB
TEMPERATURE COMPENSATING PSPICE MODEL
PEAK CURRENT VS PULSE WIDTH CURVE

UIS RATING CURVE

+175°C OPERATING TEMPERATURE

AVAILABLE IN JEDEC TO-220AB

UIS RATING CURVE (SINGLE PULSE)
SOA IS POWER-DISSIPATION LIMITED
NANOSECOND SWITCHING SPEEDS
LINEAR TRANSFER CHARACTERISTICS
HIGH INPUT IMPEDANCE

+175°C OPERATING TEMPERATURE
PSPICE MODEL

L)

RFG70NO6 AVAILABLE IN JEDEC STYLE TO-247

RFP70NO6 AVAILABLE IN JEDEC TO-220AB

UIS RATING CURVE (SINGLE PULSE)

SOA IS POWER-DISSIPATION LIMITED
NANOSECOND SWITCHING SPEEDS

LINEAR TRANSFER CHARACTERISTICS

HIGH INPUT IMPEDANCE

+175°C OPERATING TEMPERATURE

TEMP COMPENSATED SPICE MODEL PROVIDED
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New High Rel/Rad Hard Products

* SECOND GENERATION RAD HARD MOSFET RESULTS FROM NEW DESIGN CONCEPTS
* GAMMA

- MEETS PRE-RAD SPECIFICATIONS TO 100KRAD(SI)
- DEFINED END POINT SPECS AT 300KRAD(Si) AND 1000KRAD(Si)
- PERFORMANCE PERMITS LIMITED USE TO 3000KRAD(Si)

* GAMMA DOT

- SURVIVES 3E9RAD(Si)/sec AT 80% BVDSS TYPICALLY
- SURVIVES 2E12 TYPICALLY IF CURRENT LIMITED TO IDM

AVAILABLE IN AN LCC 18 PIN CERAMIC PACKAGE AVAILABLE IN AN LCC 18 PIN CERAMIC PACKAGE

¢ PHOTO CURRENT ¢ PHOTO CURRENT
- 1.50nA PER-RAD(Si)/sec TYPICALLY - 4.0nA PER-RAD(Si)/sec TYPICALLY

* NEUTRON * NEUTRON
- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm? - PRE-RAD SPECS FOR 1E13 NEUTRONS/cm?
- USABLE TO 3E14 NEUTRONS/cm? - USABLE TO1E14 NEUTRONS/cm2

AVAILABLE IN AN LCC 18 PIN CERAMIC PACKAGE

AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE

* PHOTO CURRENT ¢ PHOTO CURRENT
- 1.50nA PER-RAD(Si)/sec TYPICALLY - 3.0nA PER-RAD(Si)/sec TYPICALLY

* NEUTRON * NEUTRON
- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm? - PRE-RAD SPECS FOR 1E13 NEUTRONS/cm?
- USABLE TO 3E14 NEUTRONS/cm? - USABLE TO 1E14 NEUTRONS/cm?

2N7279R, 2N7:

* AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE

* PHOTO CURRENT ¢ PHOTO CURRENT
- 4,0nA PER-RAD(Si)/sec TYPICALLY - 4.0nA PER-RAD(Si)/sec TYPICALLY

* NEUTRON * NEUTRON
- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm? - PRE-RAD SPECS FOR 1E13 NEUTRONS/cm?
- USABLE TO 1E14 NEUTRONS/cm2 - USABLE TO 1E14 NEUTRONS/cm?
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New High Rel/Rad Hard Products (continuea)
RADIATION HARDENED POWER MOSFETs

2N7280R, 2N7280H

.

AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE

* PHOTO CURRENT * PHOTO CURRENT
- 8.0nA PER-RAD(Si)/sec TYPICALLY - 8.0nA PER-RAD(Si)/sec TYPICALLY

* NEUTRON * NEUTRON
- PRE-RAD SPECS FOR 3E12 NEUTRONS/cm? - PRE-RAD SPECS FOR 3E12 NEUTRONS/cm?
- USABLE TO 3E13 NEUTRONS/cm? - USABLE TO 3E13 NEUTRONS/cm?

2N7286D, 2N7286R, 2N7286H
2A, 200V, 0255(2, N-CHANNEL

AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE

AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE

¢ PHOTO CURRENT * PHOTO CURRENT
- 3.0nA PER-RAD(Si)/sec TYPICALLY - 5.0nA PER-RAD(Si)/sec TYPICALLY

* NEUTRON « NEUTRON
- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm? - PRE-RAD SPECS FOR 1E13 NEUTRONS/cm?
- USABLE TO 3E14 NEUTRONS/cm? - USABLE TO 1E14 NEUTRONS/cm?

- 2N7290D, 2N7290R, 2N7290H

. 2N7300D, 2N7300R, 2N7300H
 5A, 500V, 1.420, N-CHANNEL

41A, 100V, o.qsg; N-CHANNEL

¢ AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE

AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE

* PHOTO CURRENT * PHOTO CURRENT
- 12.0nA PER-RAD(Si)/sec TYPICALLY - 10nA PER-RAD(Si)/sec TYPICALLY

¢ NEUTRON * NEUTRON
- PRE-RAD SPECS FOR 3E12 NEUTRONS/cm? - PRE-RAD SPECS FOR 3E13 NEUTRONS/cm?
- USABLE TO 3E13 NEUTRONS/cm? - USABLE TO 3E14 NEUTRONS/cm?

2N7302D, 2N7302R, 2N7302
314, 200V, 0.0802 N-CHANNEL

AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE

AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE

« PHOTO CURRENT ¢ PHOTO CURRENT
- 18nA PER-RAD(Si)/sec TYPICALLY - 22nA PER-RAD(Si)/sec TYPICALLY

+ NEUTRON * NEUTRON
- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm? - PRE-RAD SPECS FOR 1E13 NEUTRONS/cm?2
- USABLE TO 1E14 NEUTRONS/cm? - USABLE TO 1E14 NEUTRONS/cm?

N7306D, 2N7306R, 2N7306H
124,500V, 0.41Q N-CHANNEL

: 2N7307D 2N7307B"‘ 2N7307H
: oov, 0. SSQ P-CHANNEL

AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE

.
]

AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE

» PHOTO CURRENT ¢ PHOTO CURRENT
- 45nA PER-RAD(Si)/sec TYPICALLY - 1.5nA PER-RAD(Si)/sec TYPICALLY
¢ NEUTRON * NEUTRON
- PRE-RAD SPECS FOR 3E12 NEUTRONS/cm? - PRE-RAD SPECS FOR 3E13 NEUTRONS/cm?

- USABLE TO 3E13 NEUTRONS/cm? - USABLE TO 3E14 NEUTRONS/cm?
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New High Rel/Rad Hard Products (continueq)
RADIATION HARDENED POWER MOSFETs

¢ AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE * AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE

* PHOTO CURRENT ¢ PHOTO CURRENT
- 3nA PER-RAD(Si)/sec TYPICALLY - 3nA PER-RAD(Si)/sec TYPICALLY

* NEUTRON * NEUTRON
- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm? - PRE-RAD SPECS FOR 3E13 NEUTRONS/cm?
- USABLE TO 1E14 NEUTRONS/cm? - USABLE TO 3E14 NEUTRONS/cm?

AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE

AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE

+ PHOTO CURRENT * PHOTO CURRENT
- 5nA PER-RAD(Si)/sec TYPICALLY - 7nA PER-RAD(Si)/sec TYPICALLY

+ NEUTRON « NEUTRON
- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm? - PRE-RAD SPECS FOR 3E13 NEUTRONS/cm?
- USABLE TO 1E14 NEUTRONS/cm? - USABLE TO 3E14 NEUTRONS/cm?

_ 2N7324D, 2N7324R, 2N7324H
16A, -200V, 0.30Q P-CHANNE

.
.

AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE

* PHOTO CURRENT ¢ PHOTO CURRENT
- 12nA PER-RAD(Si)/sec TYPICALLY - 10nA PER-RAD(Si)/sec TYPICALLY

* NEUTRON * NEUTRON
- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm? - PRE-RAD SPECS FOR 3E13 NEUTRONS/cm?
- USABLE TO 1E14 NEUTRONS/cm? - USABLE TO 3E14 NEUTRONS/cm?

* AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE
¢ PHOTO CURRENT
- 18nA PER-RAD(Si)/sec TYPICALLY
« NEUTRON
- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm?
- USABLE TO 1E14 NEUTRONS/cm?




1- 'New Prbducts
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3B +Data Converters :
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and Memory 4 :
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_ 4C eLogic

5 - Application Specific

5A *Digital Signal Processing
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&

6 - Power

6A *MOSFET
- 6B *IGBT
6C «Bipolar.
6D eRectifier
6E eTransient Protection

7 - Hi-Rel & Rad-Hard

7A *High Reliability
7B *Rad-Hard

8 - ASIC

8A eBipolar
8B *Mixed Signal & Power ASIC







Alphanumeric Part Numbering Index

i

2N4870 S B
2N4871 i | 2NE044 et e
'2N4808 i BC2. e b P
oNaEo0 e : REETT B o
Eibhs Li B
BIP.: 11185
‘ S ... l6C v ; BIP 563 |
2N4989 | 2NB05 6C7 18P 15637
:2N4990. et R BIP 1185
60¢ : ec7 Heipi ifnes
Databook Code Legend Military Avallability Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - CD4000 Serlos DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - DataAcquisition DB30t.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualitied
DSP - Digital Signal Processing DB302 TVS . Transient Voltage DB450.2
P - Intelligent Powor DB304 Suppression

1




Alphanumeric Part Numbering Index

2N6078 6C3 492
2N6079 L | ae2
676
676
676
676"
676
676
1149
#1149
1149
‘F1149
1149
11149
1233
1233
1233
1233
1233
g sfie e 1233
2N6211 6C1 BIP 4 507 2N6530
2Ne212 6C1_ . |BIP 4 |sor: | 2N8531
2N6213 6C1 BIP 4 507 :2NB532
6C1 o BiP Colso7 2N6533
2N6246 6C2 BIP 677 [:2Ne542
G : e 2NB544
677 2N8545
| 523: 2N6546
523 '2NB54aT
523 2N6576
529 |2N6577.
529 2N6578
1001 ‘2N6594:
Shba 001 2N8809
4 1001 | 2N6648'
S 1609 2N6649
4 1001  2NB650
14 k1001 2N6666
676 2NBE87
Lle7er 2N6668
876 oNBBT1:
876 2N6672
676 | 2N6673 FER
(2NB293 ;oo oo deC3T U BIP o 876 2N6674 BIP 4 1164
2N6312 6C2 ] 1102 | 2NB675 e il e
ON6313 5 i leC2i i il 902 2N6676 BIP 4 1165
2N6314 6C1 1102 2N6677. 5 3 dBRE o 11es
2N6326° . i {eCsi e 2N6678 6C4 BIP 4 1165
2N6327 6C3 2NBB8e. i A
2Ne3sa o it 8C10 SBIP 2N6687 BIP 171
2N6383 6C6 ) BIP 2Ne688 TE T
2N6384 Toqeer e fee [ 2N6702 1187
2N6385 6C7 BIP 2N6703 T3187
‘2NB386 o '8Ce 1BIP G 2N6704 1187
2N6387 6C7 BIP 610 2N6738 291

Databook Code Legend

Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2
DAQ - Data Acquisition DB301.1 RH - Rad Hard/HiRel DB235.2
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression

2

1 - Non-Compliant

2 - Fully Compliant

3 - DESC, SMD Qualified
4 - JAN Qualified



Alphanumeric Part Numbering Index

2N6739
'2N8740°
2N6751 MIC 2
N67! MIC 23
i MIC 2
4B1 MiC 2
4B11° MIC 2
4B13 MIiC 2
4B13° MIC 23
4B4 MIC 23
4B12° MIC 23
4B10 MIC 23
)
MIC 2
481 MIC 23
481 MIC 2
400 MIC 237"
4B0 MIC 23
, 4811 MIC 23
82C80 4D11 MiC 23
'AV1AAJBIC/D/E/F/M 6D3 2179
6D3 BIP 2180
6D3 P 2178
6D3 niP 2175
A14A/BIF/G: 603 8IP 2164’
Ta A315A/B/F/G 6D3 BIP 2163
4 AD5807 2C8 DAQ 3171
ta AD7520/30 384 DAQ 2 3104
4 AD7521/31 i 384 DAQ: “iar04
iva AD7523 384 DAQ 3105
4 AD7533 3B4 DAQ 13108
2N6794 e AD7541 3B4 DAQ 3107
2N6798 4 AD7545" 384 DAQ 3108
2N6798 e ADC0802L 3B1 DAQ 3094
2N6800 4 ADC0803L 3Bt e 3094
'2N8802 4 ADC0804 381 DAQ 3004
2N6804 BD239/A/B/C:: '6C2; BIP 669
BD240/A/B/C BIP 670
BD241/A/B/C “lem
BD242/A/B/C 672
BD243/A/B/C i 1873’
BD244/A/B/C 674
2N6898 MOS 1876 27 j 667
2N6901 ‘MOS 1877 1108
2N6902 MOS 1878 11108
| 2NB903 'MOS:: 1879 1236
2N6004 MOS 1880 {1236
oS 627 1236
40321 962 1236
(40322 962 1236
40327 962 {1238
403461 211 1109
40347N1 88 _ i[241
40348/V1 88 - 1241
40362 962 1241
40406 219 BD750/A/8/C 1251
40407 219 BD751/A/B/C 11251
Databook Code Legend Military Avallability Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 Non-Compliant
CcDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 Fully Compliant
cD4 - (C€D4000 Sories DB250.5 MOS - Power MOSFETs DB223.2 3 DESC, SMD Qualifiod
DAQ - Data Acquisition 0B301.1 2121 - Rad Hard/Hi Re! DB235.2 4 JAN Quatiliod
DSP - Digital Signal Processing DB302 TVG - Transient Voltago DB450.2
P - Intelligont Power DB304 Suppression
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"CA158/A
CA2111A

CA224: . LN
6C11 BIP i : CA239/A 2C4 LIN
6C3 CA2524 : i SN
6C4 i D CA258/A 2A8,7,10 LIN
1203 | CA2004 S LN
227 CA3011
800 [[CA3013"
b CA3014

'CA3018/AE

BUX31/AB
| BUX32/A/8
BUX33/A/B

BA1] G
6A11 MOS :
BA11: MOS:: LIN 1 598

6A11 MOS

15987
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DBS50.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocossor Products DB303 2 - Fully Compliant
CD4 - CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualitied
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified
DSP - Digital Signal Procossing DB302 TVS - Tiansient Voltage DB450.2
IP - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

PAR

‘Feaase!

#1881 DAQ 1 1789
CA3310 DAQ 1851
CA3318 DAQ 1008
CA3338 DAQ 1850
‘CA339/A LIN 705
CA3420/A LIN 1320
:CA3440/A LIN 1381
CA3450 LIN 1732
[CA3524 LIN 1239
CAST4B/A LIN 5327 CA358/A 2A6,7,8,10 LIN 1019
CA3154 1183 | CAB130/A 2A78810 LN ja20e
CA3160/A LIN 978 : CA5160/A 2A7,8,9,10 LIN 1024
CA3161 DAQ 1079 {CA5260/A" 2A4,57.8,9,10: | LIN 1029
‘CA318: sl DAQ 1080 CA5420/A 2A8.,9,10 LIN 1025
CA3163E 1092 CAB470:: 2A4,5.8.9.10:% | LIN 1046
CA3164A 1139 CA555 LIN
CA3165 IP 1278 | CA723/C: LINIP
CA3ies ‘DAQ 1140 LIN
CA3189 P 1277 CD4
: 1176 LIN
532 | CD22101: JLIN
1046 CD22102 LIN
1240 CD22103A LIN
1270 CD22202 LIN
1340 €D22203 . 585 LIN
1301 CD22204 585 LIN
1332 ch22212. e .
1037 CD22301 586 LIN
1553 CD22354A . . 583 LIN -
1345 CD22357A 5B3 LIN
1436 CD22401 pem '
1508 CD22402 5C4 LIN
CA3234E cD22777 ~ie CcD4:
CA3238 1681 cD22859 585 LIN
CA3237 P 1480 CD22M34937 i 5B4 JUuN
CA3238E 5C7. L 1468 CD22M3494 5B4 LIN
CA324 2A6,7,8,10 LIN 796 ] co4: |1,24 - |oss:
'CA3240/A 2A4,5.89.10 LIN: 1050 cD4 1,24 | 085
CA3241 1CD4: 12 foas
CA3242 MOS CD4002B 4c11 Ccb4 1,24 | o085
CA3246 LINIP : Lz lo4s
| CA3247 ErE
CA3252 ——=
CA3253::
CA3254
CA3255 8C9 o
CA3258 2A3,12 LIN :
CA3260/A '2A4,5:89,10: {LIN: CD40102B
CA3261 e CD40103B o84
CA32682/A “{Mmosjp: : CD40104B 1220
CA3263 1922 -CD401058 - i 511044
‘CA3272: ZIMOSIP ‘2223 CD40106B 1017
CA3273 MOS IP 2113 ‘CD401078: 2:14015¢
CA3274 - MosIp i 2202 CD40108B 1011
CA3280/A 2A4,5, LIN 1174 CD40109B - 7 3108
CA3200/A g LIN 1040 CD40108 |cos4 940
CA3304 3B1 DAQ 1790 .CD401108 “ilcps: 1125
Databook Code Legend Military Avallability Code
BIP - Bipolar Power DB220.1 LIN - Llinearand Telecom DB550.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB8260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CcD4 - CD4000 Sories DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualifiod
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualifiod
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligont Power DB304 Suppression
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CD40114B

CD40116 .

CD40117B

CD401608

CD4073B

CD4527B

; : cod |12 f1oa7
CD401628 4C12 CcD4 1,2 1047 :CD40758
 CD401838" CD4 1,2 11047 CD4076B
CD4016B ch4 1.3 053 :CD40778: i :
CD40174B cD4 1,2 11031 CD40788 4C11 CD4 13 810
CD401758 4ac11 cD4 1.2 1326 CD40818B: 1 1.2.4 7:]808
C€D40178 cD4: 1,241113 CD4082B 806
CD40181B - 2 989 CD4085B st
:cD4018B 4C12 ‘cba 124541034 CD40868 812
CD40192B 4C12 CcD4 1,2 993 CD40938 836
:CD401938 4c12 cDa 1,27 | 003 CD4094B
CD40194B 4C12 CD4 1,2 1220 CD40958
'CD4016B 4C11,12 cD4 1,24 (1045 CD4098B
CD4020B 4C12 CD4 1,24 |1083 “€D40978
CD4021B 4C12 K 10 CD40988
C©D40228 4c12 CD40998
CD40238" 4C11 CD45028
CD40248 4C12 CD4 1,24 | 1063 | CD45038
CD40257B% 1 4Cc12 1,2 |e82 CD4504B
C€D40258 085 CD4508B
CD4026B 1118 CD4510B
CD40278 942 'CD45118
€D4028B " 12411018 CD45128
CD40298 1028 'CDA514B
:CD4030B 11055 CD45158
€D40318 1073 | CDast168"
€D40338 1118 CD4517B
CD40348 1062 .cD45188
CD40358 1101 CD4519B
CD4038B ——= 1 1081 :CD45208
: f D4 11063 CD4521B
CD4041UB ac11 CcD4 1,2 934 ] :

{CD4529B:

CD453?B

:CD45368

CD40478

cD4oasB

CD4040UB

:CD4050B

C€D40518

4C11,12

4C12

4C11

2 834 CD45858 ——-
C€D40558 4C12 CcD4 634 :CD4724] aci112:
Databook Code Legend Military Availability Code
BIP Bipolar Power 0B220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant
copP CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified
Dsp Digital Signal Processing DB302 TV8 - Transient Voltage DB450.2
P Inteltigent Power DB304 Suppression

6



Alphanumeric Part Numbering Index

ARR L HARRI DA§ '§'§ FILE

QO HARRIS PAGE # g k|7
CD54/74AC/ACTO0 2 1855 ‘CDB4FCTB43/AT : - 4cs: HFCT 2 2398
:CD54/74AC/ACT02 d2 et CD54/74FCT29520A/BT | 4C3 FCT 2401
CD54/74AC/ACTO4 2 1945 ‘CD54/74FCT20524/BT | 4C3 FCT 2400
CD54/74ACIACTOS 2 1945 CD54/74FCT2053ABT | 4C3 FCT 2400
CD54/74AC/ACTO08 2 1950 CD54/74FCT373/AT 4C3: FCT 2230
(CD54/74ACIACTI0 c5' 2 1977 CD54/74FCT374/AT 4C3 FCT 2305
CD54/74AC/ACT109 4ce ACT 2 1967 ‘CDSA4/74FCTE33/AT 4C3 FCT 2230
| CD34/74AC/ACTI1 4C6: 2 1967 CD54/74FCT534/AT 4C3 FCT 2305
CD54/74AC/ACT138 4C6 ACT 2 1009 CD54/74FCTS40/AT 4Ca | FeY 2383
CD54/74AC/ACT13 2 1953 CD54/74FCT541/AT 4C3 FCT 2383 |
CD54/74AC/ACT151 2 1080 :CD54/74FCTB43/AT 4c3 =i [Fer 2399 |
CD54/7AAC/ACTI53:: 2 1066 CD54/74FCT544/AT 4c3 FCT 2399
CD54/74AC/ACT157 2 1010 *"coamrcrscsm 4Ca i FCT 2304
CDBAIT4ACIACT158 2 1910 CD54/74FCT564/AT 4C3 FCT 2205
CD54/74AC/ACT161 2 1050 CD54/74FCT573/AT. FCT 2304
| CD54/74AC/ACT163 - 12 1059 CD54/74FCT574/AT FCT 22905
CD54/74AC/ACT164 2 1054 CDS4/74FCT623/AT. FCT 2302
'CD54/74ACIACT174 2 1073 CD54/74FCT646/AT FCT 2303
CD54/74AC/ACT191 2 1011 | CD54/74FCTB47]AT FCT | 2402
[ CD54/74AC/ACT193 2 1047 CD54/74FCTB48/AT FCT 2303
CD54/74AC/ACT20 2 1076 CDB4/74FCTB49/AT FCT 2402
CD54/74AC/ACT238 2 1000 CD54/74FCT851/AT Fer | T 2229
CD54/74AC/ACT240 2 1850 CD54/7aFCTE52/AT 7 |Fer - 2229
| CD54/74AC/ACT241: 200 1828 CD54/74FCTE53/AT FCT 2403
CD54/74AC/ACT244 2 1850 | CD54/74FCTB54/AT FCT 2403
| CD54/74AC/ACT245 2. (1007 CD54/74FCT7623/AT FCT
CD54/74AC/ACT251 2 1081 [ CD54/74FCT821ABT FCT
'CD54/74AC/ACT253 ]2 1083 CD54/74FCT822A/BT FCT
CD54/74AC/ACT257 2 1055 CD54/74FCT823A/BT FCT
:.CD54/74AC/ACT258 shoii: | 1088 CD54/74FCT824A/BT FCT
CD54/74AC/ACT273 2 1979 CD54/74FCT841A/BT FCT:
CD54/T4AC/ACT280 ap2i 11057 CD54/74FCT842A4/BT FCT
CD54/74AC/ACT283 2 1912 CD54/74FCT843A/BT FCT: ]
CD54/74AC/ACT209 i 1 ko 1958 CD54/74FCT844A/BT FCT
CD54/74AC/ACT32 2 1951 CD54/74FCT861A/BT: FCT.
CDS4/74AC/ACT323 it 1958 CD54/74FCT862A/BT FCT
CD54/74AC/ACT373 2 1882 CD54/74FCT883A/BT: 1 FCT:
| CD54/78ACIACT3T4 Sf2 |1883 CD54/74FCT864A/BT 4C3 FCT
CD54/74AC/ACT533 2 1882 CD54/74HC4049. = 1aCT “lHeT
[CD54/74AC/ACT534 S22 [188s CD54/74HC4050 HCT
CD54/74AC/ACT540 2 1857 CD54/74HC7268 “THET
| CD54/T4AC/ACTS41: 2 faesy CD54/74HCU04 HCT
CD54/74AC/ACTS63 2 1956 CD54/74HC/HCTO0. THCT
CD54/74AC/ACT564 il 1048 CD54/74HC/HCT02 HCT
CD54/74AC/ACTS73 2 1056 :CD54/74HCHCTO3 i JHer T
CD54/74AC/IACTS74 2l THes CD54/74HC/HCT04 HCT
CD54/74AC/ACT623 2 1068 “CD54/74HCHCTO8' HCT: .
CD54/74AC/ACT74 :4C6° ACT . f2 0 [ser CD54/74HC/HCT10 HCT
CD54/74AC/ACT7623 4C6 ACT 2 CD54/74HCHCT107::  14c7 HCT::
| CD54/74AC/ACTE6:: 1| 4C5: ACT CD54/74HCHCT109 4c7 HCT 3 1667
CD54/74FCT240/AT 4C3 FCT 2227 CD54/7T4HCHCTI 1 : HCT:: |3 1475
[ [CDB54/74FCT241/A aca. FCT 2227 CD54/74HC/HCT112 HCT 3 1843
CD54/74FCT244/AT 4C3 FCT 2227 CD54/74HCMHCT123 HCT =~ [3 1708
CD54/74FCT245/A i FCT: 2301 CDS4/74HC/HCT1 25 HCT 3 1771
CD54/74FCT273/AT 4C3 FCT 2303 {CD54/T4HC/HCT126 HCT: ' |3 1772
CD54FCT377/AT FCT:i i pa3% [2388 CD54/74HC/HCT132 HCT 2 1649
CD54FCT640/AT 3 2398 :CD54/74HC/HCT137. HCT 2 11886
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 . DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

D, M
HARRIS B % lgﬁl?#l?
CD54/74HC/HCT138 4co HCT 3 1477 | €DB4/74HEMHCT388
| CD54/74HC/HCT13! 9 L H 3 1545 CD54/74HCMHCT373
| CD54/74HC/HCT14 3 1781 | CO54/TAHC/HCT374 .
CDB4/74HCHCT 147 3 773 | CD54/74HCHCT377
3 1645 | CD54/74HC/HCT390
D54/7 ] ) T8 CD54/74HC/HCT393
CD54/74HC/HCT154 3 1657 CD54/74HC/HCT4002
CDS4/TAHCHCTIST “la Eies2 CD54/74HC/HCT40102
CD54/74HC/HCT158 3 1642 CD34/74HCIHCT40103: | 4CH
CD54/74HC/HCT160" 3 11650 CD54/74HC/HCT40104 2
CD54/74HC/HCT161 3 1550 CDB4/74HC/HCT40105: [ 2
/CDSA/TAHC/HCT162 3 o fiss CD54/74HC/HCT4015 2
CD54/74HC/HCT163 3 1550 | CD54/74HC/HCT4016" 1 4 'z
CD54/74HCHCT164 3 - l1es8 CD54/74HC/HCT4017 3
CD54/74HC/HCT185 3 1672 | CD54/74HCHCT4020 3
CD54/74HC/HCT166 2 {1501 CD54/74HC/HCT4024 3
CD54/74HCHCT173 3 1641 CD54/74HC/HCT4040 B
:CD54/74HC/HCT174 31608 CD54/74HC/HCT4046A 3
CD54/74HC/HCT175 3 1474 CD54/74HC/HCT4051 A2
| CD54/74HC/HCT181 21828 CD54/74HC/HCT4052 3
CD54/74HCHCT182 2 1830 | CD54/74HC/HCT4053 ] s
'CD54/74HC/HCT100 3 iee2 CD54/74HC/HCT4059 3
CD54/74HC/HCT191 3 1662 CD54/74HC/HCT4060 . | e
‘CD54/74HCMHCT102 3 11674 CD54/74HC/HCT4066 3
CD54/74HC/HCT193 3 1674 CD54/74HCHCT4067 2
CDB4/74HC/HCT194 3. {1668 CD54/74HCMHCT4075 3
CD54/74HC/HCT195 4c7 3 1482 CD54/74HC/HCT4004 2
CD54/74HCHCT20 4C7. e ife0d CD54/74HCHCT42 3
CD54/74HCHCT21 4C7 3 1782 'CD54/74HC/HCT423 . . |- T
CDS4/74HCHCT221 4C8 1851670 CD54/74HC/HCT4316 2
CD54/74HC/HCT22106 1719 'CD54/74HCHCT4351 | 2
CD34/T4HC/HCT237.: 3 1886 CD54/74HC/HCT4352 2
CD54/74HC/HCT238 3 1477 CD54/74HC/HCT4353 [ 4
‘CD54/74HC/MHCT240 131658 CD54/74HC/HCT4510
CD54/74HC/HCT241 2 1656 'CD54/74HCHCT4511: : i
'CDB4/74HCIHCT242° “12i T Faess CD54/74HC/HCT4514 | 4C9 HCT 2
CD54/74HC/HCT243 3 1488 | CD54/74HC/HCT4815. 14Co . = | HCT 2
CD54/74HC/HCT244 i | e CD54/74HC/HCT4516 | 4C8 HCT 2
CD54/74HC/HCT245 3 | CD54/74HCHCTAS18: [ 4C8 HCT 2
CD54/74HC/HCT251 s CD54/74HCMHCT4520 | 4Cs HCT 2
CDS54/74HC/HCT253 2 1673 | CD54/74HC/HCT4538  [4C8. i [ HCT. 3%
CD54/74HC/HCT257 : CD54/74HC/HCT4543 | 4C9 2
CD54/74HC/HCT258 ‘CD54/74HCMHCTS33 . | 4Co° 5
CD54/74HCMHCT259 CD54/74HC/HCT534 3
CD54/74HC/HCT27 'CDB4/74HC/HCT540° 5
'CD54/T4HC/HCT273 CD54/74HCHCT541 2
CD54/74HC/HCT280 CDS54/74HC/HCT563 3
CD54/74HC/HCT283 - CD54/74HC/HCT564 3
CD54/74HC/HCT297 4Co ‘CD54/74HCHCTE73 e
CD547AHCMHCT299 . lacy CD54/74HCMHCT574 2
CD54/74HC/HCT30 CD54/74HC/HCT583 e
'CD54/74HCMHCT32 - 1 4CT. CD54/74HC/HCTS597 3
CD54/74HC/HCT354 4C8 | CD54/74HCMHCTB40 ) :
‘CD54/74HC/HCT356 - | 4C: 2 {1690 CD54/74HC/HCTB43
CD54/74HC/HCT365 4C7 CD54/74HC/HCT646
'CD54/74HC/HCT66:. {4C7: CD74HC/HCT647
CD54/74HC/HCT367 4C7 CD54/74HCHETe48
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Lincarand Telecom DBS550.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB8303 2 - Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB23s5.2 4 - JAN Qualified
DSP - Digital Signa!l Processing  DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power 0B304 Suppression
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Alphanumeric Part Numbering Index

9

ATA | MIL. DATA
HARRIS | PAGE # cggK B0k FILE HARBIS PAGE# | BOOK %8 i [FLE
2229 CDP1883 MiC 1507.
CDP68402 MIC 1328
CD74HCII-ICT656 | COPO5C51 CDP - 2147
7 2 1660 CDP68OSE2 CDP 2748
3 16468 [ CDP68OSES cop 2748
7 7 2 1872 CDP6805F2 coP 1380
'CD54/74HC/HCTT048A 4cn HCT 1920 'CDP8805G2 CDP 1384
‘CDS4/TAHCHETY: 1721 CDP6818 cop 1375
CD54/74HC/HCT74 1476 [ COP8823 cop 1377
[ CD54774HCHCTTS 1666 CDP6853 CDP 1487
CD54/74HC/HCT85 1770 ‘CDPEBHCO5CA 2748
CDSA/7AHC/HCT86 - 1844 CDPB8HC05C8 2748
CD54/74HC/HCTO3 1849 | COPE8HCO5D2 1557
[CD74HC/HCTE52: 2229
cD7211 1725 1003
: 114 1725 CDP88HC88P1 1858
1726 | COP8SHCBEP2 2767
1726 CDP88HCB88R1 1544
CD74AC/ACT14 1084 38HCE8R2 1644
'CD74AC/ACT175 1004 1018
CD74AC/ACT297 2105 : 1547
CD74AC/ACTEAS 1070 CDP88HC68W1 1919
CD74AC/ACT647 1002 CDPBBHCLO5CS. 2748
CD74AC/ACTE48 1070 CDP68HCLO5C8 2748
CD74AC/ACTE849 1082 | CDPESHSCO5C4: 2748
| CD74AC/ACTES 1074 coPosHscoscs
CD74AC/ACTE52 1074 :
'CD74ACIACTE53 1073
CD74AC/ACT654 1075
{CD74AC/ACT7060 2002
CD74AC/ACT7061 2062
{CO74HC/HCT7030 2122
CD74ACT7651 2108
'CDP1802A 1305
CDP1802AC 4A4 1305
/CDP1802BC AL 1305
CDP180SAC 4A4 1370
:CDP180BAC 4A4: 1370
CDP1821C
CDP1879
CoPissz 4B7 MIC 1367
Databook Code Legend Military Avallabllity Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 Fully Compliant
CD4 - (CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 DESC, SMD Qualified
DAQ - DataAcquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 JAN Qualified
DSP - Digital Signal Processing ~ DB302 TVS - Transient Voltago DB450.2
P - Intelligont Power DB304 Suppression




Alphanumeric Part Numbering Index

HARRIS
PART #

D44VMI

DaavMio

D44VM4

D72F5T1

Databook Code Legend

Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products bB303 2 - Fully Compliant

CD4 - <CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/HiRel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Vollage DB450.2

1P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

' DATA | MIL. |ru s
HARRIS DATA | M. |FiLE HARRI

D72FY4D1/2 6C7 BIP 2384 ‘GER4002 ; 603 2177
‘D73F5TH 2 S RIPE 12367 GER4003 6D3 2177
D73FY4D1/2 6C6 BIP 2368 GER4004 6D3 . 2177
D73K3D1/2 1 e e GER4005 277
DB1A 6D3 BIP 2097 GER4006 2177
i : L BIP 2007 GER4007 2177
2007 GES26846 i 2047

8D3 2097 GES2647 -——— 2047

6D3 2097 {GESB027 : 2050 |

-6D3 : 2097, GES6028 ——— 2050

603 ‘HA=2400/04 - i 204811 LN 1,23 | 2801

T 23 314 HA—-2405 2A4,5,11 LIN 2801

2 3114 [ HA=2408 i 2A4.5,11 1 LIN 2802

2 3114 3A1 LIN 1,23 | 2058

2 3114 3A1 SO UN 2856

2 2A3.4,5,11 LIN 2 2400

2 : 1,24 | 2800

2 124 | 2803

2 1,24 | 2004

Fe 1.2 | 2004

2 2804

2 2 2894

2 1,2 2896

2 1,2 2807

2 1,2 2898

PRI [N 1R R TN FRETN ERd N R IR

GE1101
GE1102
:GE1103
GE1104

| 'GE1301
GE1302 |HA=5104
‘GE1303 HA-5111
GE1304 HA=5112 LN 212025
GE5002 : 3 HA-5114 LIN 1,23 2925
GER4001 6D3 [ 2177 HAZB127A EING 2 | 2%08]
Databook Code Legend Military Avallability Code
BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - CD4000 Sories DB250.5 MOS - Power MOSFETs 0B223.2 3 - DESC, SMD Qualified
DAQ - DataAcquisition DB301.1 RH - Rad Hard/Hi Rel 0B235.2 4 - JAN Qualified
DSP - Digital Signa! Processing DB302 TVS - Transient Voltago DB450.2 '
1P - Intelligont Power DB304 Suppression

1




| HGTG20N100D2

HGTG20N100E2
THGTG20N1 2002

HGTG20N50C1D

[FHGTG2ANE0DT

[HGTG24NSOD1D
THGTGIONT20E2

HGTG32N6OE2

[FGTGAANIO0EZ

HAL5190

HGTH12N40C1

HA-5195

| HGTH12N40C10

HA=5221% HGTH12N40E1
HA-5222 HGTH12N40E1D
{HA=5232° HGTH12N50C1

HA-5234

HGTH12N50C1D

HGTH12NS0E1

I HGTH12N50E1D

HGTH20N40C1

| HGTH20N40C 1D

HGTH20N40E1

| HGTH20N40E1D

HGTH20N50C1

| HGTH20N50C1D

HGTH20NS0E 1

HGTH20N50E1D

HGTM12N40C1

:HGTM12N40E1

HGTM12N50C1
CHGTMTZNS0EN

HGTM12N60D1

'HQTMZ0N100D2

HGTM20N100E2
"HGTM20N40CY

HGTM20N40Et

| HGTM20N50C T

HGTM20NS50E §

| HGTM24N60D T

HGTM32N60E2

 HGTM34N100E2

HGTP10N40C1
HGTP10N40CTD.

HGTP10N40E1

| HGTP10N4OEID

HGTP10N40F1D

HGTP1ONSOC

HGTA32N60

HGTP10N50C1D

HGTB12N50D1C

HGTPTONSOE:

HGTB12N60DIC

HGTP10NS0E1D

HGTD10N40F1

HGTP10NSOF
HGTP12N80D1

| HGTP15N40CT:

{HGTD10NSOE

+{:MO$

HGTDEN4OE1

MOS

| HGTDBN40ETS

JMOS

HGTP15N50E1

HGTDENSOE1 MOS 2413 HGTPEN4OEID
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant '
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - CD4000 Seties 0B250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage 0B450.2
IP - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

oA DA g HARRI
230K |88 PART
HGTPENSOE1D 6834 MOS 2795 HI=7153
i 5 i 2801 HI-7150 DAQ 2471
2 3141 HI=774 DAQ 2 3068
2 3141 HI-DAC16 DAQ
2 3121 HI=DACBOV ‘| DAQ 3110
1,2 3122 HI-DACB5V DAQ 3111
1,23 3123 ‘HMA510 | DSP 2 2806
2 3124 HMU16 DSP 2 2803
3125 HMU17 DSP 2 2803
3125 HM-6504 MIC 23 2004
3125 HM 8508 Tmic 2 |'2084]
3125 HM-6514 MIC 23 2005
HM=6518 Mic 23 {2008
MIC 23 |3000]
LEIMIC 2 2087
Mic 23 ..]3002
2| MIC 2 2080
MIC 2 2001
7o R F
mie 2. |3005
| Mic 23 ..]3017;
[HI=5041 MIC 23 |3so12
HI-5042 A Mic 1 3014
CAIZ5043 MIC 1 3014
HI-5044 MIC 1 3007
HI=5045 "~ MIC 1 3008
HI—5048 MIC 13001
[ HI~5046A [ 1 3009
HI=5047 DAQ 23 3127 HM=92570 MIC 1 ‘t3010
HI~B047A | DAQi:: f23*  |a127 HSP43168 DSP 2808
HI-5048 3127 HSP43220 DSP 2 i 2488
HI-5040 3127 HSP43481 DSP 2 2759
HI-5050 3127 HSP43881 DSP. 2 [2788
HI-5051 3127 HSP43891 DSP 2 2785
HI-5008 3142 HSP45102 DSP ifi: 2810
Hi~508A ‘13143 HSP45108 DSP 2 2809
HI-507 3142 HSP45116 #{DSP 2 ‘2485
‘HI=507A . 3C6,89 | DAQ I [1,34 | 3143 HSP45240 DSP 2 2489
3144 HSP45256 | DSP 20 2814
3145 HSP48410 3185
3144 HSP48901: DSP. | i | 2459
3145 HSP48908 DSP 2456
3146 Hspesot ; losp 2786
3147, HSP9520/21 5A8 DSP 2811
3148 HS=3182 i 4B16.. - o MIC g [2063
3149 HS-3282 MIC 1,3 2064
3150 FHV400 SN [P | 2es0
3150 LIN 2854
3151 SN {2487
3151 DAQMIC | 2 3020
ICLeda/5/8/7 SIUN 2781
HI-565A 2 3109 ICL7104 DAQ 3091
HI-5700 2 3174 ICL710418 - | paa +{ 3091
HI-674 i : S CiEpeE 3098 ICL7108 LIN 3082
HI-674 3B1 DAQ 2 3007 1CLE707 SlON | 3082
HI-7151: ; 3099 ICL7109 LIN 2 3092
RI~7152_ 3100 icL7112 : B b
Databook Code Legend Military Avallability Code
BIP - Bipolar Power . DB220.1 LIN - Linearand Telocom DB550.1 t - Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB3o03 2 - Fully Compliant
CD4 - (CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - DataAcquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltago DB450.2
1P - Intelligent Power DB304 Suppression
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ARR DATA ARR DATA
DAR o BOO BQO DAR BO
0D OD O
ICL7115 3101 ICM7226A/B
ICL7i16 3083 ICM7228A/B/C/D
ICL7117 3083 ICM7231A/B/C Y
ficLzizi 3112 ICM7232A/B/C
IcL7126 3084 icM7242
ICET1200 3085 ICM7243A/B
ICL7134 3113 (
Ictriss 3093
ICL7136 3086
1cE7137 3087
ICL7139 3088
IcL7140. . | 3080
ICL7182 3090
ICL71C03 3081
ICL7611A 2919
ICL76118: 2019
ICL7611D 2019
ICL7612A 2A7,8 LIN: 2019
1CL7612D 248,10 LIN 2919
IcL7621 2A8.9 LIN: 12919
ICL7621A 2A7,8 LIN 2019
ICL7621D 2A8 LIN 2019
1CL7641 2A7.9 LIN 2019
ICL7641C 2A8 LIN ‘2019
ICL7641E 2A8,10 LIN 2919
ICL7642 2A7.9 SJLIN 2019
1CL7642C 2A8 LIN 2019
ICL7842E 7 2A8,10 BNE 2919
ICL7644/5/6/7 LIN 2781
ICL7650S SN 1 2920
ICL7660 LINP |2 3072
ICL7660S HUNIP e i lise7g IH5144 3C1.4 DAQ 2,3 3132
1CL7662 LINIP |2 3181 ‘IH5145 R Q| 3132
ICL7663S 2811 ELUNIP 3180 3133
ICL7665S LINIP 3182 3154
:ICL7887.:: EEEPLINMOS) 2,8 2853 1H5216 3155
ICL7673 LIN,IP 3183 1H5341; 3134
ICL8O13 AUNGEE i 2863 IH5352 3135
ICL8038 LIN 2864 - 1H6108 3156
ICLBo48 LN 2865 3136
ICL8049 LIN 2865 DAQ _ .f2:: 13157
ICL8052: DAQE DAQMIC | 2 3015
1CL8068 DAQ MOS 565
ICL8060 i DAQ:i |2 3172 MOS
ICL8211 LIN 23 3184 ‘MOSii
icLe212 LIN 2t rr3ied MOS
ICM7170 DAQ 2,3 3019 : MOS
ACM7207/A oA il [3183 IRF131/R MOS
ICM7208 DAQ 3164 URFI32R MOS:
ICM7209° i © -} paQ 13175 IRF133/R MOS
ICM7211/A/AM/M DAQ 3158 FIRF140/R - IMOS.
ICM7212/AJAM/M': ‘I bAc 3158 IRF141/R MOS
ICM7213 DAQ 3165 IRF142/R 10S
ICM7216A/B/C/D DAQ .} 3166 IRF143/R
ICM7217/A/B/C DAQ 3167 IRFI50/R
ICM7218A/B/C/D/E DAQ ‘3159 IRF151/R
ICM7224 DAQ 3168 IRF152/R".
Databook Code Legend Military Avallability Code
BIP - Bipolar Power DB220.1 LIN - Linoarand Telecom DB550.1 1 - Non-Compliant
CDP - CDP680S & Peripheral DB260.1 MIC - Mucroprocessor Products DB303 2 - Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Ruad Hard/Hi Rel DB235.2 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

HARRI
PART

IRF441R

IRF442/R

1987 :IRF443/R

1567 IRF450/R

1087 [IRF451R

1568 IRF452/R

1568 [IRFA53/R
1568 IRF460
1568 [IRFas2
1568 IRF510/R

2208 [ IRFS11/R

2208 IRF512R

2208 {IRF513/R

2208 IRF520/R

1584 ARE521R

1584 IRF522/R

§EED IRF523/R

1524 | IRF530/R

2200 IRF531/R:

IRF532/R

IRF533/R

IRF540/R

'IRFS41R

IRF542/R

IRF543R

IRF610/R

IREB11/A

IRF612/R

I1RFE613M

IRF620/R

1569 IREB21/R

1569 IRF622/R

1569 IRF623/R

1569 IRF624

1570 IRF825
1570 IRF828
1570 IRFB27.:
1570 IRF630/R

2307 IRFE31/R:

2307 IRFE32/R

2307
2307
IRF350/R 1826
IRF351/R
IRF352/R 1826
IRF353/R - 1826
IRF360 2276
IRF362 2276
IRF420 1571
‘IRF421 1571
IRF422 1571
IRF423" {1571
IRF430/R 1572
IRE431/R 1572
IRF432/R 1572 CIRETTAA 2310
IRE433R . : ik 1572 IRF712/R 2310
IRF440/R BA11 MOS 2308 ‘IRF713R 2310
Databook Code Legend Military Availabllity Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom 0DB550.1 1 Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products 0B303 2 Fully Compliant
CD4 - CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 DESC, SMD Qualified
DAQ - DataAcquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 JAN Qualified
DSP - Digital Signal Processing DB302 Tv8 -« Transient Voltago DB450.2
P - Intelligent Power DB304 Supprassion
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Alphanumeric Part Numbering Index

IRFAC40R

IRFAC42R: -

IRFBC40R

MOsS

'IREBC42R

MosT T

IRF831/R

IRFD110/R

MOsS

IRF832/R IRFDI1A/R ] Mos.
IRF833R IRFD112/R MOS
IRF840/R IRFD113/R | mMosiii
JRF84I/B IRFD120/R MoSs
IRF842/R IRFD121/R - { Mos:
[RF843/R IRFD122/R MOS
IRF9130 IRFD123/R “iMos il
IRFO131: IRFD1Z0 MOS
IRF9132 IRFD121 I MOS L
IRFO133 IRFD1Z2 MOS
IRFO140 IRFD123 MoS— |-
IRFO141° " IRFD210/R MOS
IRF9142 IRFD211/R" | Mos?

' IRF9143 IRFD212/R MOoS
IRF9150 ‘IRFD213/R%" MG A e
IRFO151. IRFD220/R MOS
IRF9230 IRFD221M: ‘Mos
“IRFO231 IRFD222/R B8A7 MOS

IRF9232 ‘IRFD223/R:: MOS
| IRF9233 IRFD22Z0 MOS
IRF9240 [ IRFD2Z: MOS
IRF0241 IRFD222 MOS
IRF9242 IRFD2Z3 MOS
| IRF9243 IRFD310/R 6A9 MOS
IRF9510 L IRFD311/R X MOS i
| i IRFD312/R MOS
IRFD313R JMost EE
IRFD320/R MOS
JIRFD32IR MOS™
IRFD322/R MoS
IRFD323R % MOS.
IRFD9110 MOS
IRFO530 - IRFDOT13 MOS . i
IRFg531 IRFD9120 MOS
IRF9532 IRFDO123 i “I'mos
IRFOB33 IRFD9220 MOS
1RFD9223 iimosE
IRFF110/R MOS
IRF9542 IRFF111/R MOS:

Databook Code Legend Military Availability Code
BIP - Bipolar Power 0B220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant

CDP - (CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - RadHard/HiRel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Tronsient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

HARRIS HARRI DATA 'é'é FILE
ER5K (2B |

IRFF112/R IRFE9233 710
IRFE113R : : i yseg] IRFP140R 2088
IRFF120/R BA5 MOS 1563 ‘IRFP{41R 2088
1 i : 1563 IRFP142R 2088
IRFF122/R BA5 MOS 1563 IRFP143R - 2088
“IREF1 23 BA : 1563 IRFP150/R 2318
IRFF130/R 6A5 MOS 1564 JRFPISI/R 2318
134 A4 1564 IRFP152/R 2318
IRFF132/R 8A5 MOS 1564 IRER1B3/R 2318
TRFF{33/R: : VE S 1564 IRFP240R 2087
IRFF210/R 6A7 MOS 1887 "IREP241/R 2087
IRFF211/R Ag ios 1887 IRFP242R 2087
IRFF212/R 2087
IRFF213/A 2211
IRFF220/R 2211
IRFE221/R 2211
IRFF222/R 2211
| IRFE223/R 1889 IRFP250/R 2330
IRFF230/R ‘IRFP251/R: 2330
. i IRFP252/R 2330

IRFF310/R
IRFE311/R
IRFF312/R
CIREF313/R
{RFF320/R
JRFF321M:
IRFF322/R
IRFF323/R
IRFF330/R
IRFF331/R
IRFF332/R
IRFF333R
IRFF420/R
IRFF421/R
IRFF422/R
| IREF423/R--
IRFF430/R
IRFF431

IRFF432/R
{IRFF433/R
IRFF9120

IRFF9121

IRFF9122

IRFF9123 i IRFP9140

IRFF9130 | IRFPO141

IRFFO131 IRFP9142

IRFF9132 4

[IREF9133

|RFFg220

IRFF9221

IRFF9222 3

IRFF9223 R S 2288 IRFP9242

IRFF9230 BA14 Mos | 2225 [ IRFP0243 E: g
IREE9231 4 i ; 2228 IRFPC40R 6A12 MOS 2158
IRFFo232 Jeats MOS | 2225 s vy S e
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - DataAcquisition DB301.1 RH « Rad Hard/Hi Re! DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

14 - Intelligont Power DB304 Suppression
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Alphanumeric Part Numbering Index

DATA | MIL. DATA | MIL.
s | eeoee [B5R b s | eeoer BRI
IRFPG40 2879 ‘MUR1550°
IRFPG42 {2879 MUR1560
IRFR110 3275 | MUR1610C
[IRFR120 2414 MUR1615CT
IRFR121 2414 | MUR1620CT
‘IRFR2: 2410 MUR3010PT
IRFR221 2410 ‘MUR3015PT
| IRFR222 2410 MUR3020PT
IRFR320 2412 ‘MU
: 12412
2412
SR
2411
e
3275
: 2414
IRFU121 2414
JIRFU220 ..F 2410
IRFU221 2410 :
ARFU222: 6A7 2410 MURS70E
6A10 2412 ‘MURBSS0E
6A9 F 2412 MURBS9OE
IRFU322 6A10 2412 MWs5101
[ IRFU420 6A11 a1t MWs5114
IRFU421 6A10 2411 NESS5-
BAL1 f2411 RCA1B04
1SP9520/21 5A8 DSP 2811 RCA1B05
1IN 531 RCAB340
RCA6341
RCA8638C/D/E
RCA9116C/D/E
RCA9166A/B
RCA9202A/B/C.
RCA9228A/B/C/D 1448
RCA9220A/B/C/D: 1448
RFA100NOSE 2860
REB18N10CS 2430
RFD10NO5
RFD10NOSSM.
RFD12NOBLESM
RFD12NOSRLE
RFD14N05
RFD14NOSLASM
RFD14NO5SM
RFD15P05
RFD15P05SM
| RFD16NOS
RFD16NOSLASM
| RED16NO5SM
RFD3055RLE
RFD305SRLESM -
RFD3NOSLASM
| RED4NOSLA'SM
RFD8PO5SM
RFG30P05" 2436,

Databook Code Legend

Military Availability Code

BIP
copP
CD4
DAQ
psp
P

Bipolar Power

CDP6805 & Peripheral
CD4000 Series

Data Acquisition

Digital Signal Processing
Intelligent Powor

DB220.1
DB260.1
DB8250.5
DB301.1
DB302
DB304

LIN
MIC
MOS
RH
TS

- Lincar and Telecom

- Microprocessor Products

- Power MOSFETs

- Rad Hard/Hi Rel

- Tionsient Voltage
Suppression

18

DB550.1
DB303

DB223.2
DB235.2
DB450.2

s WwN

Non-Compliant

Fully Compliant
DESC, SMD Qualified
JAN Qualified



Alphanumeric Part Numbering Index

HARRI

PART

RFM10N50 BA11 1788
RFM10P12 BA14 1595
RFG50N05 6A4 MOS 2873 RFM10P15 6A14 1505
0 e 2 ' 2873 RFM12No8 BA5 1386
RFG60POSE 6A13 MOS 2745 'RFM12No8L 6A2 MOS 1512
RFGBOPOGE |- 5 2745 RFM12N10 6AS MOS 1386
RFG70NO8 3206 'RFM12N10L 6A2 MOS 1512
RFOI0NAS.. . o 1829 RFM12N18 OA7 MOS 1461
RFH10N50 1629 ‘REM12N20 6A8 1461
| REH12N35 1630 RFM12N35 6AQ 1787
RFH12N40 6A10 Mos 1630 | REM12N40 6A10 Mos 1787
‘REH25N18 / : RFM12P08 6A13 MOS 1405
RFH25N20 REM12P10 eA14 T Mos 1405
'RFH25P08 RFM15N05 6A4 MOS 1478
RFH25P10 REM15NDSL 0A2 MOS 1558
- RFH30N12 RFM15N08 6A4 MOS 1478
RFH3ON15 REM15NOGL.. 0A2 mos | 1558 |
‘RFH35N08 RFM15N12 oA MOS 1443
RFH35N10 REMI5N15: 0A7 MOS 1443
'REH45N05. RFM15N2 0AG
RFH45N06 RFMI8NOg i 0AS MOs | 1346
RFH75NOSE. RFM18N10 0AG MOS 1446
RFK25N18 REM25NOS™ -== 2| Mos 1492
RFK25N20. RFM25N06 6A4 MOS 1492
RFK25P08 REM25No6L 0A2 i
| REK25P10: 3 RFM3N45 6A10 MOS 1384
RFK30N12 6A6 MOS 1455 ‘RFM3N50; 8A11 MOS 1494
RFK30N15. A MOS 1453 RFM4N35 6A9 MOS 1495
RFK35N08 MOS 1400 RFM4N40': 6A10 MOS 1495
‘RFK35N10 MOS 1400 RFM5P12 6A14 MOS 1463
RFK45N05 6A4 MOS 1498 REMSPI5 i1 i 6A14 MOS 1463
RFK45N06 6A4 1498 RFM6N45 6A11 MOS 1494
RFL1NO8 1385 RFMBNS0: | 8A11 - MOS 1494
RFL 1NOBL 1510 RFM6P08 6A13 MOS 1490
RFLIN10 1385 REMEP10 = feats 1| MOS 1490
RFLIN1OL 1510 RFM7N35 6A9 MOS 1536
RFLIN12 1444 RFEM7N40E 0 i 6A10 I mos 1536
RRLINT2L 1513 RFM8N18 6A7 MOS 1447
RFLIN15 1444 MOS 1514
RELCINTBL i 1513 MOS 1447
RFL1N18 1442 MOS: 1514
RFLINTSL. 1511 RFM8P08 8A13 MOS 1496
1442 RFMEP10 e " {MoS 1496
1511 RFP1ON12 6A8
1535 RFPIONT2L 8A2 ~IMos 1445
RFL1P10 ‘MOS: 1535 RFP10N15 6A6,7
RFL2NO5 6A4 MOS 1497 'REP1ON15L 6A2 i Mos: b1445
RFL2NO5L 1560 RFP10P12 6A14 MOs 1595
RFL2N0S 1497 RFPi0P15 Heals I MOS! 1595
" RFL2NO6L. 1560 RFP12NO6RLE B8A2 MOsS
RFL4N12 1462 REP12N0g:: = BAS: ‘MOS 1386
'RFL4N1S 1462 RFP12N08L
RFM10N12 1445 RFPI2N10%: == I MOS: 1386
RFM1ON12L 1550 RFP12N10L 6A2
RFM10ON15 1445 RFP12N18’ | 6A7 .| mos: ij1461
REM1ON15L e 1559 RFP12N20 6A8 MOS 1461
RFM10N45 6A11 1788 RFP12P08 “IMos” 1495
Databook Code Legend Military Availability Code
BIP - Bipolar Power bB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant
CDP - CDP6805 & Peripharal DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 . DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB23s5.2 4 - JANQualtied
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression

19




RFP12P10

HARRIS
PART #

RFP14NOSL

"REF15NO5

RFP15NOSL

'REP1SNOG

RFP15N12

‘REPISNT

RFP15P05

REP17NOGL:

RLPINOSLE

RFP18N08

a8 TRUPSNOSLE

| RFP18N10

RFP22N10

RUR1510

‘REP25N05

RFP25NO5L

'RFP25N08

RFP25N0SL

'RFP2NO8

RFP2NOSL

RFPoNTO = BT RUR1580
6A2 MOS ‘RUR1590
[ MOS RUR1610CT

RUR1615CT .

RFP2N18L

RFP2N20

RFP2N20L

RFP2P08

RFP2P10

REP30SSRLE: #50

RFP30P05

RFP30P06

RFP3N45

RFP3N50

RFP4ON10 '

RURD15100

 RURD1515

RURD1520

RURD154

RURD1550

RURD1560

RURD1570

RFP7N40 6A10
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DBS50.1 1 - Non-Compliant
CDP - (CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel 0B235.2 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage 0B450.2
P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

'RURG8080 601
RURG8090 6D1
{RURU100100 6D1
RURU100120 6D1
RURD3015 2773 :RURU10040 601
"RURD3020° 2173 RURU10050 6D1
RURD3040 2772 “RURU10060 801
"RURD3050" 2772 RURU10070 6D1
RURD3060 2772 | RURU10080 : 1t 6D1:
| RURD3070. 2032 601 |
RURD3080 2032 oD1 iF o
 RURD3000 2032 6D1
RURD810 1356 6D1
RURDS15 1358 6D1
RURD820 1356 601
| RURDG1510 & 2775 RURU15080 601
RURDG15100 6D2 2033 ‘RURU15090 oD1
RURDG1515 6D2 2778 RURU50100 6D1
RURDG1520 6D2 2775 RURUS040: 0D} 2040
'RURDG1540 6D2 2774 601 2040
RURDG1550 6D2 2774 6D1 2040
‘RURDG1580 6D2 2774 601
RURDG1570 6D2 2033 o0 oo T
'RURDG1580 602 2033 RURU5080 ey | | "
RURDG1590 6D2 2033 RURUB0100 7 ° 601
'RURDG3010 . 1 [eD2 3277 RURU8040 6D1
RURDG30100 602 2035 RURU8050 6D1
‘RURDGS3015 i niiiiiepa, | 3277 RURU8060 6D1
RURDG3020 3277 2
‘RURDG3040 3212
RURDG3050 3212 SGT03U13 Flrvs i i veez
RURDG3060 3212 SGT06U13 VS 1692
RURDG3070 2035 SGT10S10 TVS | 11691
RURDG3080 1eD2. 2935 SGT23B13 VS 1895
RURDG3090 6D2 2935 SGT23U13: TV i 1692
RURG3010 6D1° 3213 SGT27B13 ——- VS 1895
RURG30100 6D1 SGT27B27.! : CaTvsER 5011805
RURG3015 - 6D1 SGT27510 6E2 VS 1691
RURG3020 6D1 SGT27S23: ’ davsi o bere2
15 3212 SP600 2428
3212 SPeot: 2420
3212 SP720
RURG3070 3213 TIP10K
RURG3080 3213 TIP101
RURG3090 TIP102:: :
RURG50100 6Dt . TIP110 BIP 1336
RURG5040 6D1 3211 L TIP111. 4 BIPS "7l 1338
‘RURG5050 {801 3211 TIP112 BIP 1336
RURG5060 6D1 3211 TIP115 BIP “}1a87
RURG5070 6D1 TiP116 BIP 1387
RURG5080 601 P17 BRET T 3aa7
RURGS5090 6D1: TiP120 BIP 998
RURG80100 6D1 ‘Tip12t: BIP:: ‘1908
RURG8040 cileDih TIP122 BIP 098
RURGB050 601 TIPi25 BIP. 297
RURG8060 HeD1i TIP126 BIP 097
RURG8070 6D1 TP127. BIP:: 997

Databook Code Legend

Military Availability Code

8IP - Bipolar Power

CDP - CDP6805 & Peripheral
CD4 - CD4000 Series

DAQ - Data Acquisition

DSP - Digital Signal Processing
P - Intelligent Power

DB220.
DB260.
DB250.
DB301.

DB302
DB304

1
1
5
1

- Linear and Telecom

- Microprocessor Products

- Power MOSFETs

- Rad Hard/Hi Rel

- Transient Voltage
Suppression
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D8s50.1
DB303

DB223.2
DB235.2
DB450.2

1 - Non-Compliant

2 - Fully Compliant

3 - DESC, SMD Qualified
4 - JANQualtied



2101 'V151CA32
2193’ V151CA40
2193 | V151DA40’
3 2184 V151DB40
3 2184 Vi51HA32
3 il2e4 V151HA40
3 2184 Vi51NA34
2183 V172BB60
2187 V172CA80
2186 V175LA10A 6ES5,12
2191 V175LA2 S

“fzier V175LAS

:V180CH8

Vi8OMA1A

| VI8OMA3B

V180RA18
2184 V1BORA8 i

V180ZA05

2184 Vi8cp22 i

Vi8MAIA

2100 VISMAIBR

V18MLA1206

R R R e

V131CA3:

1232

V131CA40

V142CA80

R R PR R R R EEE R

Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Lincarand Telecom DBS550.1 1 - Non-Compliant

CDP - CDP680S5 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - DataAcquisition DB301.1 RH - RadHard/Hi Rel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

- . HARBIS .-+ . oA .
2 LA g
2183 V271CA40 6EG.8 2187
2187 V271CA60 OE6,8 2187
2186 V271DA40 6EG,10: 2189
2191 V271DB40 6EG,10 3 2189
V220MA4B 6E13 VS 2191 L V271HA32 BE741 0 2073
[V220RA16 'BES, TVS 2193 V271HA40 6E7.11 2073
V220RA8 TVS 2183 V271HAS0 6E7 N
V2202405 vs 2184 V271HAB0 6E7
V22CH8 Vs 2186 | V271NA34 6E7,14°
V22MATA/BIS Vs 2101 V275LA10 6E5,12 -
Tvs 2103 V275LA2/4 oE512 )
TvsS 2103 V275LA20A 6E5,12
VS 3 2184 | V275LA40A/B: 0C5,12 4
Jvsi [as 2184 V275PA40A/C 66,15 B
TVS 3 2184 V27CH8 i 03,9
| 6E5,18 frvsiii{as 2184 V27TMA1A/B/S 0C5.13
6ES5,12 Vs 2100 ‘V27RAT! 0£0,17
6E5,12 s 2100 V27RA8 | oE0,18
6E5,12 vs 2100 V27ZA05 0C5.18 3
6E5.0 vs 2100 V27ZA1 0L5,18 e
6E5,10 vs 2108 [ va72A2 8L5.18 3
6E510 - T [AVST 2108 V27ZA4 0cs.18 s
6E5,10 TVS 2188 [[V272A60 ors,18 3
6EB,17 I TvS 2103 V282BB60 [1d]
6E6,17 VS 2193 V282CAB0 " 0C6.8
6E6,18 G TVS 2103 V300LA2/4 6E5,12
6E8 Tvs 2183 V320LA20A™ 1 i 6E5,12
6E6,8 e 2187 V320LA40B 6E5,12 4
6EB,17 VS 2193 V320PA40A/CT i | 6EE15
6E5,18 AlTvSE 185 T 2184 V321BA60 6E6
6E12 TS 2190 V321CA32 6E6.8
V250LA2/4 i16E5,12 s 5 2190 V321CA40 6E6,8
V250LA20A 6E5,12 VS 5 2190 V321CA60 i i 6E6,8
V250LA40A/D eEs 2 TS (5 2190 V321DA40 6E6,10
V250PA40A/C 6E6,15 VS 2192 V321DB40 “{'eE8,10: 3.
‘V251BA60 BE6: i TS 2183 V321HA32 6E7,11
V251CA32 6E6,8 VS 2187 V321HA40 { 8E7,11
V251CA40 6E6,8 Jrvsh 2187 V321HA50 6E7
V251CA60 6E6,8 VS 2187 V321HABQ i gEy
‘V251DA40 - 6EB,10 TVS: 2189 V321NA34 6E7,14 2825
V2510840 6E6,10 Vs 3 2189 V330MA2A il 6E13: F21e1
V251HA32 | 6E7,11; Tvs 2073 V330MASB 6E13 2191
V251HA40 6E7,11 vs 2973 V330ZA05: 6E519Y 2184
:V251HAS0 TVS: 2973 V33CH8 6E5,9 2186
V251HA60 Vs 2973 V33MAIA/B/S “1eEs13 ° 12701
V251MA34 3 YIS 2191 V33MLA1206 6E3
V251NA34 6E14 TVS 2825 ‘V33RAI6 "1 8E6,17 2193
V26MLA1200 SE3. v i V33RA8 __|6E6L18 2193
V26MLA1210 6E3 _|Tvs V33ZA05 16E5.18. 3 2154
[V270MA2A 6E13 SHIVE 2191 V33ZA1 6E5,18 35 2184
V270MA4B 6E13 s 2191 V33ZAZ:: BES5,18: 3 2184
V270RA16 : frvs 2193 V33ZA5 6E18 35 2184
V270RA22 6E6,17 vs 2193 V33ZA70 6E5,18' 35 2184
V270RAB 1 6E6,18 L lTvs 2193 V360CH8 6E5,9 2186
V270ZA05 6E5.19 Tvs 2184 V380RA16 | | 6E6.17 2103
V271BABO ‘BEG i TvS 2183 V360RA8 6E6,16 2193
V271CA32 6E6.8 Vs 2187 V36RA22 | 6E86,17 2193
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - (CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - DataAcquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS Transient Voltage DB450.2
\P - Intelligent Power DB304 Suppression
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:V481BABO::

Gt

V481CA32

V481HAG0

Vs
Z1IVS
VS
Vs
TVS
VS
V39CP22 TVS V481NA34
VAOMAZABIS i “lavs 2101 V510LA40A
V39RA18 VS 2193 V510LAB0B
[ VagRABT ¢ VS 2193 V510PASOA/C
V39ZA05 Tvs 3 2184 V511BABO
| V3OZAL Vs 3 2184 V511CA32
V39ZA3 vs 3 2184 FV513CA407% "
V392A6 6E5,18 SiTve |3 2184 V511CA60
V3.5MLA1208 6E3 Vs V511DA40°
:V420LA10 6E5.12; “ETvs: 2190 V511DB40
V420LA20A 6E5,12 Vs 5 2190 V511HA32
‘VA20LA40B: 6ES5,12 LTVSE 5 12100 V511HA40
V420PA40A/C 6EB,15 ™vs 2192 V511HAS0
VA21BABO i 6E6: s 2183 V511HA60
V421CA32 6E6.8 VS 2187 V511NA34
V421CA40 6E6,8 qavsi 2182 V56CH8
V421CAB0 6E6.8 Vs 2187 - V56MA2A/B/S
V421DA40 6E6,10 = TVS ] 2189 V56MLA12068
V4210840 6E6,10 VS 3 2189 V56RA16
V421HA32 & BE7.11 i TVS o 973 V56RA8
V421HAd0 6E7,11 VS 2073 V56ZA05:
V421HAS0 - i V56ZA2
V421HA60 V56243
| V421NA34 V56ZA8 6E5,19
V42MLA12068 'V571BA6O: BE6
V430CHS: V571CA32
V430MA3A | V571CA40
V430MA7B: V571CA60
V430RA16 | V571 DA
‘VA30RA22: V571DB40
V430RA8 | V571HA32:
'V430ZA05 V571HA40 6E7,11
| V571HAS0 o 1eET
V571HA60 6E7
V57INA3L BE7.14
V575LA40A 6E5,12 2190
' V575LAB0B il (BE512 F2100
T V575PABOA/C 6E6,15 '
Vs V5 5MLA1208 BE3T
Ve V660LA100B
6ES5,19 Vs | VEBOLASDA:
6ES; drvsi V660PA100A/C
Tvs 3 ;
1Ivs i3
VS 5
Tvs B
TVS 2102
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linoarand Telecom DBS550.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocossor Products 2 - Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - DataAcquisition DB301.1 RH - RadHardMHiRel DB235.2 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression
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HARRIS
ART #

2825

2186
2191

2193
2193
2184
2184
2184
2184

2183
2187
2187
2187
2180
2180

2073

2825
2186
2191
2193
2193
2184
2184
2184
2184
2183
2187
2193
i l2184
2184

6ES5,18'

Databook Code Legend Military Availability Code
BIP - . Bipolar Power DB220.1 LIN - Linearand Telecom DBs50.1 1 - Non-Compliant

CDP - CDP680S & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - DataAcquisition DB301.1 RH - Rad Hard/HiRal DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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1- New Products
and Publications

Major Publications Available

DESCRIPTION PUBLICATION NUMBER
Analog Military Data Book Order by Title
Bipolar Power Data Book DB220.1
CD4000B Series Data Book DB250.5

Data Acquisition Data Book DB301.1

Digital Military Data Book Order by Titlo
Digital Signal Processing Data Book DB302
Intelligent Power ICs Data Book DB304

Linear and Telecom Data Book DB500.1
Microprocessor Products Data Book DB303

Power MOSFETSs Data Book DB223.2
Rad-Hard/Hi Rel Data Book DB235.2 (10/92)
Transient Voltage Suppression Devices Data Book DB450.2

6805 Micro Brochure BR-005

ASIC Technology Brochure BR-004.1

DSP Brochure BR-016

DSP User's Directory BR-015

High Performance Operational Amplifiers BR-0A870.INTL
High Performance Operational Amplifiers BR-0A870.NA

Salos Location Brochure

BR-007




New Product Information

Harris Part
Number

Product Features & Benefits

Target
Market/Applications

CA3256E » One-Chip System Solution Replaces 5 Analog Switches, a » Security Monitor Switching
- BIMOS Video 2-to-4 Decoder and a Buffer g:ﬁier « TV/CATV Audio/Video Switch
Switch and « Lower Price than Maxim's MAX454 Mux/Amp, yet has Five + Video Multiplex Switch (Video
Amp Channels vs Maxim's Four Teleconferencing Systems)
» High Output Current of 30 mA Max is ideal for Video Line 75 Ohm Video Amp/Line Driver
Driver Applications « Video Signal - Level Control
* 25MHz Unity Gain Bandwidth * Video Signal Adder/Fader
HA-2444 * 45MHz Unity Gain Bandwidth » Broadcast Video
-Video Op Amp « Differential Phase/Gain of 0.03°/0.03% » Medical Imaging Displays
» 60 dB Crosstalk Rejection « RGB Imaging
« 60ns Channel Selection « Frame Grabbers
HA-2556 « 350V/us High Speed Voltage Output * Military Avionics
- Four Quadrant * 1.5% Low Multiplication Error * Missile Guidance Systems
Voltage Output * 5uA Input Bias Currents » Medical Imaging Displays
Analo « -60dB Y Input Feedthrough « Video Mixers
Mulitiplier * 30MHz Wide X and Y Channel Bandwidth * Sonar AGC Processors
* 0.10dB Gain Tolerance to 10MHz - Radar Signal Conditionin
« Voltage Controlled Amplifier
» Vector Generator
HA-2557 * 1.5% Low Multiplication Error * Military Avionics
- Four Quadrant * 5uA Input Bias Currents » Missile Guidance Systems
Current Output + -60dB Y Input Feedthrou%h @ 5MHz » Video Mixers
Analog * 100MHz Wide X and Y Channel Bandwidth « Sonar AGC Processors
Multiplier » Radar Signal Conditionin
« Voltage Controlled Amplifier
» Vector Generator
HA-2839 « Very High Slew Rate Wideband Op Am;%l » Medical Diagnostic Equipment
*HA-2840 « 600 MHz Gain Bandwidth Product, 625 V/us Slew Rate * RF Processors and Amplifiers
-Op Amp « 10 MHz Full Power Bandwidth « High Speed Data Acq., Comm.
« Differential Phase/Gain of 0.03°/0.03% Systems
* Low SL\x};ply Current (13 mA max.), Low Offset Voltage « Industrial/Medical Imagin
0.6 mV) « Radar/Sonar, Guidance Systems
» Pin Compatible with Existing HA-2539/40 « Instrumentation, Test Equ{:ment
= Lower Cost-improved Versions of the AD840 and EL2039/40 « Pulse Amplifiers, RF Oscillators
* Harris is Only Supplier Offering SOIC Option (2840)
*HA-2841 * Unity Gain Stable Wideband Video Op Amp « Broadcast Video Sync
-Op Amp * 54 MHz Unity Gain Bandwidth Separators, Video Routers and
* 240 V/ps Slew Rate, Fast Rise Time of 3 ns Switchers, Video/Cable Drivers
« Differential Phase/Gain of 0.03°/0.03% * RF Processors and Amplifiers
* Low Supply Current of 11mA max. « High Speed Data Acq., Comm.
« Pin Compatible with Existing HA-2541 Systems
« Lower Cost, Improved Version of the AD841 and EL2041 « High Freqiuency Signal
Conditioning
» Industrial/Medical Imaglr?
+ Radar/Sonar, Guidance Systems
* Instrumentation
« Pulse Amplifiers
*HA-2842 » Wideband High Output Current Video Op Amp * Broadcast Video - Sync
-Op Amp » 80 MHz Gain Bandwidth Product Separators, Video Routers and
* 375 V/us Slew Rate, 100 mA Output Current Switchers, Video/Cable Drivers
« Differential Phase/Gain of 0.03°/0.03% * RF Processors and Amplifiers
* Fast Rise Time of 3 ns « High Speed Data Acquisition
* Low Supply Current of 15 mA max. Communication Systems
* Pin Compatible with Existing HA-2542 » High Frequency Signal
» Lower Cost, Improved Version of the AD842 Conditioning
* Industrial/Medical Imaging
* Radar/Sonar, Guidance Systems
* Instrumentation
* Pulse Amplifiers




New Product Information

Harris Part . Target
Number Product Features & Benefits Market/Applications
*HA-2850 « High Speed Low Power Op Amp * Medical Diagnostic Equipment
-Op Amp « 470 MHz Gain Bandwidth Product, 340 V/us Slew Rate * RF Processors and Amplifiers
* 5.4 MHz Full Power Bandwidth « High Speed Data Acquisition,
« Differential Phase/Gain of 0.03'/0.03% Communication Systems
» Low Supply Current of 8 mA max., Low Offset Voltage of « IndustrialMedical Imaging
0.6 mvV * Radar/Sonar, Guidance Systems
« Pin Compatible with Existing HA-2540/2840 « Instrumentation, Test Equipment
* Lower Cost, Lower Power Version of the AD840 and EL2040 » Pulse Amplifiors, RF Oscillators
* Hanis is only Supplier Offering SOIC
HA-5020 » 100 MHz Unity Gain Bandwidth Current Feedback Amplifier * Broadcast Vidoo - Video Keyers,
- Amplifier, - Differential Gain/Phase of 0.02%/0.03°, Gain Flatness Sync Soparators, Video Mixers,
Current of 0.1 dB Video Routers/Switchers, and
Feedback * 31.5 mA Output Current, 800 V/us Slew Rate Special Etfects
» Provides a Disable Pin to Allow for Muiti-Channel Designs. * Video/Cablo Drivers
Eliminates the Need for a Multiplexer and Lowers Power * IndustriaVModlcal Imaging
Consumption * RGB Imaging - Frame Grabbers
» Low Input Voltage Noise of 4.5 nV/ /Hz - Important for and Multi-Media
Medical Imaging Applications = Radar and Guldance Systems
* Wide Supply Voltage Range -+ 5V to : 15V « Heads-Up Displays .
 Low Supply Current - 10 mA max. * High Spood Communication and
= Lower Cost, Improved Vorsion of the EL2020 (Pin Compatible) Data Acquisition Systems
HFA-0003/L « User Programmable Hystoresis (HFA-0003L) * Automated Test Equipment
- Ultra High * 2.0 ns Prop. Delay (HFA-0003) = Communications Systems
Speed « 2.1 ns Prop. Delay, 800 ps min. Pulse Width (HFA-0003L) » High Spoed Data Acquisition
Precision + 270 MHz Tracking Bandwidth Systems .
Comparator « 1mV Offset Voltage, 4uV/ C Drift, 5pA Bias Current « Fiber Optic Receivers
= 70 dB Large Signal Volta;l;o Gain « High Speed Instrumentation
» 30 mA Output Current (min.) » Guidance Systems
+ HFA-0003L is a Pin Compatible Improved Version of the * Peak/Signal Detectors
AD96685, MAX9685, and SP9685 * Line Recsivers
» HFA-0003 is a Pin Compatible Improved Version of the * Trigger Circuits
MAX98690 and SP9680 « Limiters
HFA1100/20/30 « Harris' Proprietary Complementary Bipolar UHF Process * Video Switching and Routing
- Ultra High « Full Characterization of RF Parameters * Pulse and Video Amplifiers
Speed Current + 850MHz -3dB Bandwidth * Wideband Amplifiers
Feedback « 2500V/uS Very Fast Slew Rate « RF/IF Sngnal Processing
* 11ns Fast Settling Time (0.1%) * Flash A/D Driver
« 60mA High Output Current « Medical Imaging Systems
» User Programmable Output Voltage Clamp (HFA1130)
» <1ns Overload Recovery (HFA1130)
HFA1110 « Harris’ Proprietary Complementary Bipolar UHF Process « Video Switching and Routing
- Ultra High + 700Mhz Wide -33'3 Bandwidth * RF/IF Processors
Speed Closed « 2500V/uS Very Fast Slew Rate » Driving Flash A/D Converters
Loop Buffer « 7ns Fast Settiing Time (0.2%) - High-Speed Communications
Amplitier + 60mA High Output Current * Impedance Transformation
= 0.99V/V Excellent Gain Accurac{ * Line Driving
» User Programmable for Closed-Loop Gains of +1, -1 * Radar Systems
or +2 without use of External Resistors
HFA5250 » Harris' Proprietary Complementary Bipolar UHF Process = IC Tester Pin Electronics
- Ultra High « Provides Variable Amplitude Digital Pulses » Pattern Generators
Speed + +7V to -2V Wide Output Range * Pulse Generators
Monolithic » 350MHz High Digital Data Rate * Emulators/Development Si/stems
Pin Driver * 2V/ns Veg Fast Slew Rate * Built-In Test Equipment (BITE)
« Precise 50 ohm Output Impedance

1
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New Product Information

Harris Part
Number

Product Features & Benefits

Target
Market/Applications

HIP2500 * Optimized to Drive MOS Gated Power Devices in * High Frequency Switch-Mode
- Intelligent Half-Bridge Topologies Power SuBPly
Power Half- « 500 Volt Maximum Rating, HVIC Process » Induction Heating and Welding
Bridge 500 * Ability to Interface and Drive N-Channel Power Devices * Switch Mode Amplifiers
VDC Driver « Floating Bootstrap Power Supply for Upper Rail Drive * AC and DC Motor Drives
« 100kHz Operation « Electronic Lamp Ballasts
« Peak Drive up to 2.0 Amps « Battery Chargers
* UPS Inverters
ICL7644, * Low Start-Up Voltage 0.9V (typ) - Battery Powered Applications
ICL7645, « Shut Down Feature SuA (Quiescent) « Single Cell Instruments
ICL7646, » Low Battery Indication * Solar Powered Devices
ICL7647 = Standby Current 80uA ( * Radio Controlled Receivers
- Step-up * Variety of Parts Meet Designers Needs « Portable Instruments
Converter, * 4-20 mA Loop Powered Devices
Low Voltage * Battery Back-Up
SP720 « An Array of SCR/Diode Bipolar Structures for ESD and Over * Microprocessor/Logic Input
- Overvoltage Voltage Protection Protection
Protection « 2 Protection SCR Devices per Input « Data Bus Protection
Array * An Array of 14 Diode Pairs « Analog Device Input Protection
* 1A Current Capability * Voltage Clamp
* Low "On" Resistance
* +5V to +30V Supply Range
« Designed to Provide Over Voltage Protection
« Fast Switching-6ns Risetime
HRP2540 » High Forward Current, High Reverse Energy Controlled « Altemator Rectification

Avalanche Power Rectifier
» Low Forward Voltage Drop (1.1V Max. at 100A)
« Controlled Maximum Avalanche Voltage (40V Max. at 40A)

= Accessory Load Dump Protector
= High Current Forward Voltage
Clamp

HI-5700 « For High Speed Converter Applications Where Wide « Video Digitizing
8 Bit, 20MSPS Bandwidth and Low Power are Essential « Radar Systems
- Flash A/D - 50 Nanosecond Gonversion * Medical Imaging
Converter - 18 MHz Full Power Input Bandwidth * High Speed Data Acquisition
- Single +5V Supply Voltage
HI-5701 * For High Speed Converter Applications Where Wide * Imaging Controllers, Video
6 Bit, 30MSPS Bandwidth, Low Noise and Low Power are Essential Digitizing
- Flash A/D » 30 MSPS with No Missing Codes Over Temp. » Radar Systems
Converter * 20 MHz Input Bandwidth + Communications Systems
* 0.5 LSB Linearity Max at 20 MSPS » Frame Grabbers
» Single +5V Supply Voltage » Hand Scanners, FAX
+ 0-5V Input Range Rail to Rail « High Speed Data Acquisition
Systems
HI5812 . ZOksec Conversion » Remote Low Power Data
- 12 Bit Sampling * 50KSPS Throughput Acquisition
A/D with Track « Single +5V Supply « Digital Audio
& Hold « 25mW Max. Power Dissipation * DSP Modems
 Lowest Cost 12 Bit with Track & Hold
HI-7153 » Reduced External Components (and Cost) Through On-Chip » Industrial Process Control
- 10 Bit Integration including: — Measure: Temperature,
Sampling A/D ~ 8 Channel CMOS Multiplexer Pressure, Flow, Vibration,
Converter with - Track and Hold Amplifier Sonic, etc.
8 Channel MUX - Buffers For Signal and Reference Inputs * Instrumentation
and Track & » § Microsecond A/D Conversion - Automatic Test Equipment
Hold Amplifier « Digitizes Inputs to 80KHz, 200,000 Times a Second — System Monitors/inalyzers

. ontrolled Data Acquisition
Systems
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New Product Information

New Products

Harris Part ' Target
Number Product Features & Benefits MarkeUApg“cations
HI-7159A * New Product for the High- Precision A/D Market * Industrial Process Control,
- 5 1/2 Digit uP - Resolve Input Changes as Small as 1 Part in 200,000 Waelghing Systems, Process
Compatible - Designed for Single Input of Multiplexed Systems Control and Monitoring,
A/D Converter » Easy Microprocessor Interface Part/ltem Counting
- Parallel and Serial Interface Modes * Pracislon Instrumentation
— Four Common Baud Rates Sclentific Measurement and
Monitors, Laboratory Instruments
HSP43168 » Two Independent 8-Tap FIR Filters Configurable as a * Quadrature Filtering
- Dual FIR Single 16-Tap FIR . « Cormrelation
Filter * 33MHz, 45MHz Versions * Image Procossing
« On-Board Storage For 32 Programmable Coefficient Sets » Gomplox Filtori
= Up to: 256 FIR Taps, 16 x 16 2-D Kernels, or 10 x 20 Bit * Polyphase Filtering
Data and Coefficients * Adaptive Filtering
« 10 Bit Data & Coefficionts
» Programmable Decimation to 16
+ 85-Pin PGA, 84-Pin PLCC Packages
HSP43220 » Chosen "Best of 90" by Eloctronic Design Magazine « Communication - Digital
- Declmating * World’s Most Accurate Digital Filter Recelvers, Channelized
Digital Filter « Provides Decimation to 16,384 Recelvers, Satollite Ground
* Equivalent to 512,000 Taps Stations, Sample Rate
Conversion
« Instrumentation - Spectrum
Analyzers, Digital Oscilloscopes,
Simulators, High Speed Dig. Test
HSP45102 « 32-Bit Frequency Control « Direct Digital Synthesis
- 12-Bit + 12-Bit Sine Output * Modulation-QPSK and FSK
Numerically » 33MHz, 40MHz Versions Modem
Controlled « Binary FSK Modulation
Oscillator « Quadrature Phase Modulation
« Serial Frequency Load
HSP45106 * 16 Bit NCO . Communications/Instrumentations
- Numerically * High Precision 0.01 Hz Tuning, 90 Decibels Dynamic Range » Digital Radio
Controlled « Parallel or Serial Outputs * Frequency Hop Radio
Oscillator « Standard Microprocessor Interface * Modem
» Fast Frequency Switching * Modulation
« Direct Digital Synthesis
HSP45116 » Chosen "Best of 90" by Electronic Design Magazine « AM Transmitters
- NCOM » Performs Most Popular Modulation Techniques such as AM, + QAM Modem (Modulator Side)
FM, FSK, and PSK » Digital Receivers
+ Performs Complex Down Conversion
HSP45240 « Configurable as one 24-Bit or two 12-Bit Sequencer(s « Data Acquisition/ID
- Address - 24 x 24 Bit Crosspoint Switch Allows Addressing Used in = Machine Vision Part Sorting
Sequencer FFT’s, 1D and 2D Filtering, and Matrix Math Ops * Optical Recognition
« Device has a Microprocessor Interface, Ability to Vary the Start » Special Effects Video
Address, Block Size, Number of Address Blocks Selected, « High End Modems
Step Size Within a Block, and Step Size Between Address « Telemetry and Guidance
Blocks * Medical Imaging
- The Sequencer Can Generate Addresses at Rates Faster * Test and Measurement
Than is Currently Possible with Digital Signal Processors (i.e.
Texas Instruments’ TMS320)
HSP45256 « Correlates 8-Bit Input Data with an 8-Bit Reference Input * Radar/Sonar
- Binary « Recorfigurable 256 Stage Binary Correlator » Spread Spectrum
Correlator » 1-Bit Reference x 1, 2, 4, or 8-Bit Data Communications "
 25.6, 33MHz Versions » Pattern/Character Recognition
« Configurable for 1-D and 2-D Operation » Error Comrection Coding
» Programmable Output Delay
 85-Pin PGA, 84-Pin PLCC
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New Product Information

Harris Part
Number

HSP48410
- Histogrammer/
Accumulating
Butfer

. Product Features & Benefits

= 1024 x 24 Bit Delay Memory

+ 10 Bit Pixel Data

* 4Kx4K Frame Sizes .

« Asynchronous Flash Clear Pin o .

= Generates and Stores Cumulative Distribution Function
« Available in 84 Pin PGA and PLCC Packages

* DC to 40MHz Clock Rate

Target
Market/Applications

« Histogramming Equalization
= Image and Signal Analysis
» Image Enhancement

« RGB Video Delay Line

- 2D Convolver

= On-Chip ALU for Image Preprocessing
= Two Chip Coefficient Storage Banks
« Cascadable for Larger Kernels without Additional Logic

HSP48901 = Two On-Chip Coefficient Storage Banks * Robotics - Video Filters
-3x3Image = Monolithic solution for 3X3 Kernels * Medical - Vision Systems
Filter = Can Be configured as a 9-Tap Fir Filter * Video - Medical Imaging and
Machine Vision
HSP48908 » On-Chip Row Buffers Eliminate Need For External Memory

« Medical Imaging - Ultrasound,

mage Enhancement

Robotics - Machine Vision

» Video - Video Filters, Special
Effects Video, Broadcast Video,
Accelerator Boards

« Military - Tar%et Acquisition,
Surveillance Systems "

* Industrial - Automatic Inspection,
Template Matching, Feature
Extraction

HSP9501JC
- Programmable
Data Buffer

« Monolithic Row Buffer
» Convenient to Use

* Programmable Length
» Recirculate Mode

= Image Processing
« Video Processing

Line Recelver

« High Impedance rﬁuts when VDD=OV
» 110mW Standby (Max) Low Power Dissipation

HS-26C31R » EIA RS-422 Compatible Outputs « Radiation Environments
- Radiation « Digital Data Transmission Over Balanced Lines
Hardened CMOS | -« Meets the Requirements of EIA Standard RS-422
Quad « Radiation Hardened CMOS
Differential * TTL/CMOS Compatible Inputs
Line Driver . ngh lrw)edance Outputs when Disabled or Powered Down
« 2.75mW Standby (Max) Low Power Dissipation
HS-26C32RH « EIA RS-422 Compatible Inputs . « Radiation Environments
- Radiation » Digital Data Transmission Over Balanced Lines
Hardened CMOS | - Mests the Requirements of EIA Standard RS-422
ua - Radiation Hardened CMQOS
Differential « CMOS/TTL Compatible Outputs

HS-65647RH

- Radiation
Hardened
8K x 8 SOS
CMOS Static
RAM

+ 1.2 Micron Radiation Hardened SOS CMOS

« Latch-Up Free

« 10mA (Mathow Standby Supply Current

* 100mA (2MHz) Low Operating Supp_lly Current
« 50ns (Max) 35ns (Typ) Fast Access Time

* Low Cost Packaé;ti;ég

* New Single Lea Packaging
* High Cusrent

« High Voltage

« Ulfra Fast Reverse Recovery
= Soft Recovery

VX.5MLA1206A23
VXXMLA1206A23
VXXMLA1210A23
- Multi-Layer
Varistors

« Designed for High Stress Environment

« Space and Size Reduction
» Ease of Assembl¥ X

» Designed for Protection

» Peak Current Capability

= Designed for Reliability

» Radiation Environments

« Flywheel/Clamping Diodes
< Switch Mode Power Supplies
» Power Switching Applications

= Computer Transient Protection
= Automotive Transient Protection
* 5V Logic Over Voltage Protection
* Telecom Over Voltage Protection

- Power Supplies Voltage Protection
* Microprocessor Systems Transient
Protection
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Amplifiers

Feature Products

Wide Bandwidth Op Amps

* Galn Bandwldth Product h}typlcal) up to 1000 MHz,
* 3dB Bandwidths to 870 MHz

High Slew Rate Op Amps

* Op Amps with slew rate up to 2500V/us
o8 Amps with s 10 600 Vi

= Op Amps with slew rate up to
(Vee = ‘p 15V) P K

Amplifiers

Precision Op Amps

» Offset voltage starting as low as 0.005 mlllivolts
« Offset & bias current starting as low as 0.005
nano amps and 0.01 nano amps respactivoly

Low Power Op Amps

* Supply current as low as 17 micro amps
« Operation voltage starting as low as 2.0V

Single Supply Op Amps
* Low power
* Rail-to-rail output drive

Low Bias Current Op Amps
« Bias current starting at 1 pico amp

High Voltage Op Amps

. Su?pl range = 10V to + 40 volts
* Output voltage range + 35 volts

General Purpose Op Amps
*Low Cost, good performance

Current Feedback Amplifiers

» Better accuracy and lower distortion than span

loop butfers
» Bandwidth and riso time are nearly independent of

closed loop gains
« Significant Improvement in speed power product vs
i Op amps
S
Multi-Channel Addressable Amplifiers

- 2 digitat control lines; select 1 of 4 amplifiers to be on at a time
« Applications include: Signal Selection/ Multiplex
and Variable Gain Stages

Current Buffer/Driver Amplifiers

« Key features: High slew rate of 2500V/us, -3dB Bandwidths to 700 MHz
= High output current up to 200 mA
« Wide supply range + 5V to : 16V

Differential Amplifiers

« Balanced differential amplifier configuration with
controlied constant current source
« RF, IF and video frequency capabillity




Amplifiers

Ordering Information

HFA

HARRIS PRODUCT CODE EXAMPLE
- 1100 -1 -

PREFIX: j ’
H: Haris PAR’T NUMBER
FAMILY:

HA

TEMPERATURE:
: 55°C f0 +125°C
: <25°C fo +85°C

HARRIS PRODUCT CODE EXAMPLE

FAMILY: I

7 - 5147 - 5

PART NUMBER

FA: UtiraHigh Speed Analog P G utine, SOl At Analog
J: Ceramic DIP 2
TEMPERATURE: PiPlasic DIP PACKAQGE:: 4
C: Commerdal, 0°C to 70°C Y: DICE 1: Dualin-Line Ceramic 5:0°C 10 +75°C
I: industrial, -40°C 1o +85°C 2: Metal Can 7: Dash-7 High Rellability

M: Mllitary/883, -55°C 10 +125°'C

3: D dﬂn'Lha Plastic

4P: Plastic Leaded chip Carrier
7: Mini-DIP, Ceramic

9P: Small Oufiine
0: Chip Form

Commerclal Produci 0°C
10 +75°C, indludes 06

hour Burnin
: -40°C fo +85°C

fo Mil-S1d-883C. Contact a Harrls

The ully
Sales Office lot a copy of he 883 dala sheet.

CA
Linear (CA Serles Extra Value Screenin;
¢ ) 9 TAPE | REEL | DEviCEs
Linear ICs are available in a wide varietly ol package  Linear product with exira value screening as an X LEAD WIDTH SIZE PER
designs. These packages are identifled by sullix added io the standard type number in the price list, COUNT INmm | INCHES REEL
letters Indicated in the chari below. when ordering  and s also branded as such. A white dot will
it is imporiant thal the appropriate Indicate locafion oIPin 1.
ixod 1o the type number as Indicated Exa 8 12 13 2500
dule.
D e T T
esignate in the price list I Is brande
PACKAGE CA SERIES cAagsnsx pius & while dof af pin number 1. 16 16 13 2500
13
Dualin-Line Ceramic D Tape & Reel For Small-Outline Pach 2 24 rry 1000
24 24 1000
Dualin-Line Plastc E With the intoduction of small-outine pack
Frit-Seal Dual-tn-Line Ceramic F Hagls m:w %:ars ll:* wgs‘iome? \h"o eomvem:nl Ihpe
o and reel style packaging. Small-oulline devices,
Ouad-in-Line Plastic o which can be tape and 'egled, are denoled with the
Dualin-Line Formed Lead TO § S Itu!:ix 'Mﬂds' ?v"'AM%I; lr;lhs llneul lgd hl’%h spdeeld
" ogic product lines. Devices musl be ordered In
TO"5 Style Package T multiples of quanti¥es lisled below. Any returns
Small Outiine (SO) Plastic M musi be full and unopened reels
ICL/ICM
Device Family Prefixes Pin Count Designator
PREFIX DEVICE RAMILY PIN
SUFFIX COUNT DIAMETER
IcL Linear IC A N
ICM Microperipheral IC B 10
LM Nationa! Serniconductor Altemale Source c 2
Temperature Range Designators D 14
SUFAIX | TEMPERATURE RANGE E 16
¢ Commerdial: 0°C fo +70°C v 8 (0.200" pin cirdle, Isolated case)
1 industrial: Either -25°C lo +85°C or -40°C o w 10 (0230 pin dircle, lsolated case)
+85°C (Specilied on Datasheet) X 10 (0.230" pin circle, case fo pin §)
M Military: -55°C 10 +125°C Y 8 (0.200" pin circle, case o pin 4)
Package Type Designators Z 8 (0.230° pin dircle, case fo pin 5)
SUFFIX PACKAGE
B Small Outine IC (SOIC)
J Ceramic Dual-in-Line
P Plastic DualIn-Line
T TO-99, TO-100
1,2 OR 3 DA 3,4 OR § DIGIT UNKQUE 3 OR a4 DIAIT HIGH RELIABILITY
FIX DEVICE NUMBER OPTION SUFFIX DESIGNATOR
XXX X XXXX IXXXX
Pin Count Designator
Package type Designator
Temperature Range Designator

Electrical Option Designator Only. Used if
more than one electrical option Is available.

Variation of basic device type design:
gsae“g Ifemoro than ontgpb“kl:gd:te:cgn'lz

[ |

3 or 4 digh basic device type part number

Device famlly prefix




Feature Products

HFA1100/1120/1130 - World’s Fastest Amplifiers

These amplitiers are the fastest available. The HFA-1130 offers a user-defined output clamping level
making it ideal for high speed video (HDTV) and imaging applications.

Features:
« Unity Gain Bandwidth 850 MHz
« High Slew Rate 2500 V/us
« Gain Flatness to 100 MHz - 0.1 dB
 Fast Settling Time 11 ns .1%

4
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HFA0001 - Wideband Voitage Feedback
Bipolar op amps combining high speed with fast setting.

Features:
« High Slew Rate 2500V/us
* High Output Current 60 mA

HFA0002 - Low Noise Wideband

Enhanced pin compatible version of the OPA621 at a lower cost.

Features:
« Input Voltage Nolse 2.7nV//Hz
« Gain Bandwidth Product 1 GHz

HA-5020 - 100 MHz Current Feedback Video

Enhanced pin compatible version of the EL2020 at a lower cost. Replaces the EL2030 in most applications.

Features:
« Unity Gain Bandwidth 100 MHz
« Differential Gain <0.02%
- Differential Phase <0.03 deg.
« Slew Rate 800 V/us
» Gain Flatness 0.1 dB

2A01



Feature Products

HA2839/40 - Very High Slew Rate Wideband

Low power version of the HA-2539/40. Enhanced replacement for the AD840 at a lower cost. Available in CDIP,
PDIP, and SOIC packages.

Features:
« High Slew Rate 625 V/us
« Wide Gain Bandwidth 600 MHz
« Differential Gain/Phase 0.03%/0.03 deg.
* Low Offset Voltage 0.6mV

HA-2850 - Low Power High Slew Rate Wideband
Low power enhanced replacement for AD840 and EL2040. Available in CDIP, PDIP, and SOIC packages.

Features:
« Low Supply Current 7.5 mA
* High Slew Rate 340 V/us
« Wide Gain Bandwidth 470 MHz
« Differential Gain/Phase 0.04%/0.04 deg.
* Low Offset Voltage 0.6 mV

HA-2842 - Wideband High Output Current Video

Low power version of the HA-2542 and an enhanced replacement for the AD842 at a lower cost. Available in
PDIP and SOIC packages.

Features:
* High Slew Rate 375 V/us
» Gain Bandwidth Product 80 MHz
* High Output Current +/-100 mA
« Differential Gain/Phase 0.02%/0.03 deg.
» Low Offset Voltage 1 mV

HA-2841 - Unity Gain Stable Wideband Video

Low power version of the HA-2541. Enhanced replacement for the AD841 at a lower cost. Available in PDIP
and SOIC packages.

Features:
* High Slew Rate 240 V/us
= Unity Gain Bandwidth 54 MHz
« Low Offset Voltage xx mV
« Differential Phase/Gain 0.03%/0.03 deg.
* Low Distortion >83 dB




Feature Products

CA3256 - Video Multiplexer and Amplifier

The CA3256 has five channels of CMOS multiplex switching for general purpose video-signal control.

Features:
« 5 Multiplex Video Channels
1 Independent Channel
4 Channels with Enable
« 4 LED Channel Indicator Outputs
« Unity Gain Bandwidth 25 MHz
» Programmable Video Amplifier Gain
« High Signal Drive Capability

[
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HA-2444 - Selectable 4 Channel Video Op Amp

Replaces a quad video op amp and a four channel wideband multiploexer. Digital channol seloction includes
a high Z output state for additional multiploxing.

Features:

« Unity Gain Bandwidth 45 MHz

« Differential Gain 0.03 dB

« Differential Phase 0.03 deg.

» Gain Flatness to 10 MHz - 0.1 dB
« Low Crosstalk Rejection >60 dB
» Fast Channel Selection 60 nx




Wideband Operational Amplifiers

Min/Max Limits @ +25°C, Unless Otherwise Specified

DEVICE

HFA-0002

HA-2539
HA-2839
HA-2840
HA-2850
HA-2540
HFA-0001
HFA-0005
CA3450
HA-2548
HA-5190/5
HA-5147
HA-5147A
HA-5004
HA-5020
HA-2620
HA-2622/5
HA-5101
HA-5160
HA-5162
HA-5221
HA-2842
HA-2841

HA-5222
HA-5102
HA-5112
CA3280
CA3280A
CA3240
CA3240A
CA3260
CA3260A
CA5260
CA5260A

HFA-1100/20/30

GBWP
(typ)
(MHz)

1000
850
600
500
500
400
400
350
300
170
150
150
140
120
100
100
100
100
100
100
100
100

80
50

100.0
60.0
60.0

9.0

45
45
4.0
4.0
3.0
3.0

SLEW
RATE

FPBW {typ)
MH2) | (Vi)

4.50 250
200.0 2500
8.70 600
10.0 625
10.0 625
5.4 340
5.50 400
53.00 1000
22.00 420
6.56 330
1.91 120
5.00 200
0.45 35
0.45 35
100 1200
9.6 800

0.40 35
0.32 35
0.10 10
1.60 120
1.10 70
0.24 25
6.0 375
4.0 250

0.02 3
0.19 20
1.99 125
1.99 125
0.14 9
0.14 9
0.16 10
0.16 10
0.10 5

0.10 5

— T
HA-5104 60.0 0.02

HA-5114 60.0 0.19 20.0
HA-2444 45.0 5.1 160
HA-2400/4 40.0 0.20 30.0
HA-2405 40.0 0.20 30.0
HA-2406 30.0 0.24 20.0
CA5470 14.0 0.01 5.0
HA-5134A 4.0 0.02 0.8

AvoL

80
86
86
86
80
43
43

114
83
117
120
100
3500
100

120
97
90
106
94
90

100
100
94
94
86
86
94
94
80
83

100
g
94
94
92
80

123

MINIMUM
STABLE
GAIN

.....a....a...‘.'_u-o"_-

OFFSET
VOLTAGE

(mVv)

0.7
2.0
10.0
2.0
20
2.0
10.0
15.0
15.0

0.03

15.0

15.0
5.0
15.0
4.0

25
7.0
9.0
9.0
10.0
22.0
0.1

BIAS
CURRENT
(nA)

700
12000
20000
14500
14500
14500
20000
50000
50000

350

80.0
200.0
200.0

5000.0
5000.0

0.05

0.04

0.05

0.03

0.02

0.02

200.0
15000
200.0
250.0
250.0
0.01
25.0

CMRR
(dB)

105

86
70
80
74
74
55
115

PSRR
(dB)

SUPPLY
CURRENT
(mA)

15.0
21.0
25.0
15
15
7.5
25.0
75.0
40.0
35.0
18.0
28.0

86
86
65

74

74

74

60
110

6.5
6.5
25
6.0
6.0
7.0
10.0
8.0

*AzoL applies to current feedback amplitiers only (HA-5004, HA-5020)

NOTE: Bold type designates a new product from Harris.
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High Slew Rate Operational Amplifiers

Min/Max Limits @ +25°C, Unless Otherwise Specified

SLEW
RATE GBWP
DEVICE ((\;\/(;‘12) ((ﬂtllvi!l)z))
HFA-1100/20/30 2500 850
HA-5004 1200 100
HFA-0001 1000 350
HA-5020 800 100
HA-2839 625 500
HA-2840 625 500
HA-2539 600 600
HFA-0005 420 300
HA-2540 400 400
HA-2842 375 80
HA-2542 350 70
HA-2850 340 400
CA3450 330 170
HA-2841 250 50
HA-2541 250 40
HFA-0002 250 1000
HA-5190 200 150
HA-5195 200 150
HA-2529 150 20
HA-2544 150 50
HA-2520 120 20
HA-2522/5 120 20
HA-2548 120 150
HA-5160 120 100
HA-5221 25 100
DUAL

CA3280 125
CA3280A 125
HA-5222 25
HA-5112 20
CA3260 10 4.0
CA3260A 10 4.0
CA3240 9.0 4.5
CA3240A 9.0 45
CA5260A 5.0 3.0
HA-2444 160 45
HA-2400 30 40
HA-2404 30 40
HA-2405 30 40
HA-2406 20 30
HA-5114 20 60
CAS5470 5.0 14

FPBW
(MHz)

200
100
4.5
9.6
10.0
10.0
8.7
22,0
5.5

4.7
5.4
6.6
4.0
3.0
4.5
5.0
5.0
2.1
3.2
1.5
1.2
1.91
1.600
0.24

0.16
0.16
0.14
0.14
0.10

5.1
0.20
0.20
0.20
0.24

0.191

0.01

AvoL

(@ey

AZOL
(VimA)*

Al
94
94
94
92
100
80

MINIMUM
STABLE
GAIN

[ IO AN S =

-
“* o

OFFSET
VOLTAGE

(mV)

20
5.0
15.0
8.0
20
20
10.0
15.0
10.0
3.0
10.0
2.0
15.0
3.0
20
0.7
5.0
5.0
5.0
15.0
8.0
10.0
0.9

0.75

15.0
5.0
15.0
5.0
4.0

7.0
9.0
9.0
9.0
10.0
25
22,0

BIAS
CURRENT| CMRR PSRR

(dB) (dB)

12000 46

5000 58
50000 45 35
8000 60 64
14500 75 75
14500 75 75
20000 60 60
50000 45 40
20000 60 60
10000 85 70
35000 70 70
14500 75 75
350 50 60
10000 80 70
25000 70 70
700 105 90
15000 74 70
15000 74 70
200 80 80
15000 75 70
200 80 80
250 74 74
50 80 86
0.05 74 74
80 86 86

0.05
0.03
0.05
0.04
0.015

15000
200
200
250
250
200
0.01

70
76
76
76
75

65
74
74
74
74
86
60

SUPPLY
CURRENT
(mA)

75.0
10
15
15

25.0

40.0

25,0
14

35.0

35.0
1
40.0
15.0
28.0
28.0

12.0

15.5
15.5
12.0
12.0
20

- [
ocm N OO G

0
I
'8
E
<

* AzoL applies to current feedback amplifiers only (HA-5004, HA-5020)




Precision Operational Amplifiers

Min/Max Limits @ +25°C, Unless Otherwise Specified

DEVICE

ICL7650S
HA-5127A
HA-5130
HA-5137A
HA-5147A
HA-5177A
HA-5177
HA-5135
HA-5137
HA-5147
CA3193A
HA-5221
HA-2548
HA-5170

HA-5232
HA-5222
CA158A
HA-5102
HA-5112
ICL7621
CA3280
CA258A
CA358A

HA-5134A
HA-5234A
HA-5234
HA-5114
HA-5104
HA-5144
CA224
CA324

OFFSET
VOLTAGE
(mv)

0.025
0.025
0.025
0.025
0.025
0.060
0.075
0.100
0.100
0.200
0.30
0.30
0.300

Vio
DRIFT

{typ
(wrc)

0.20
0.40
0.20
0.20
0.10
0.20
0.40
0.40
0.40
1.00
0.5
4.0
2.0

5.0
0.5
7.0
3.0
3.0
10.0
5.0
7.0
7.0

BIAS
(nA)

OFFSET

CURRENT [ CURRENT

(na)

0.005
40.0 35.0
2.0 2.0
40.0 35.0
40.0 35.0
2.0 20
6.0 6.0
4.0 4.0
80.0 75.0
80.0 75.0
20.0 5.0
80 15
5 5
0.01 0.03

10 10
80 50
50 10
200 75
200 75
0.05 0.03
5000 700
80 15
100 30

25.0 25.0
10 10
10 10

200.0 75.0

200.0 75.0

100.0 10.0

250.0 50.0

250.0 50.0

CMRR
(dB)

120
114
110
114
114
120
10
106
100
100
110
95
90
85

100
86
70
86
86
76
80
70
65

PSRR
(@)

120
86
100
100
100
110
110
94
96
96
100
100
95
85

100

86
65
86
86
80
86
65
65

GBWP
(MHz)

2.0
8.5
25
63.0
120.0
2.0
14
25
63.0
140.0
1.2
100
150
8.0

0.5
100.0
1.0
60.0
60.0
1.4
9.0
1.0
1.0

4.0
0.5
0.5
60.0
60.0
0.4
1.0
1.0

SLEW
RATE
(Vips)

AvoL
(dB)

135
120
120
120
120
134
126
120
117
117
110
128
130
109

108
108
94
100
100

SUPPLY
CURRENT
(mA)

123
120
108
100
100

88
86

6.50

0.15
2.00
2.00

28]




Low Power Operational Amplifiers
Min/Max Limits @ +25°C, Unless Otherwise Specified

DEVICE

CA3440
CA3440A
CA3078A
ICL7611A
ICL7612A
CA5130
CA5130A
CA5160
CA5160A
CA3078
CA3094
CA3094A
CA3094B

SUPPLY
CURRENT
(mA)

0.017
0.02
0.02
0.02
0.10
0.10
0.10
0.10
0.13
0.40
0.40
0.40

SLEW
RATE

(tvp)
(Vi)

0.03

1.5
0.02
0.02
10.0
10.0
10.0
10.0

1.5
50.0
50.0
50.0

GBWP

typ)
(MH2)

0.063
0.002
0.044
0.044
4.0
4.0
4.0
4.0
0.002
30.0
30.0
30.0

ICL7621A 0.25

CA158A 1.2

CA258A 1.2

CA2904 1.2

CA258 1.2

CA358 1.2

CA158 1.2

CAJ58A 1.2

HA-5232 1.45

CA124 20

CA5260 2.0

QUAD

ICL7642 0.02 9.0 0.02 0.04
HA-5144 0.15 17.5 0.8 0.4
CA224 2.00 16.0 0.5 1.0
CA324 2.00 16.0 0.5 1.0
ICL7641 2.50 9.0 1.6 1.4
HA-5234 2.90 18 0.15 0.5

CM
RANGE

V)

3.5
5.5
4.4
53
25
25
25
25
55
12.0
12.0
12.0

4.2
10.0
13.0
13.0

4.2

12

OFFSET
VOLTAGE| OUTPUT
SWING | CURRENT
(mV) (mA)
3.0 15.0
3.0 15.0
5. 120
49 8.0
49 8.0
25 4.0
25 4.0
25 4.0
25 4.0
5.1 12.0
14.9 100.0
149 | 100.0

OFFSET
VOLTAGE
(mV)

BIAS

CURRENT

(nA)

10.0
5.0
3.5
2.0
2.0

10.0
4.0

10.0

4.5
5.0
5.0
5.0

0.050
0.040
12.0
0.05
0.05
0.015
0.010
0.015
0.010
170.0
5000.0
5000.0
5000.0

8.0
4.5
10.0
10.0
8.0

10.0
6.0
7.0
7.0

10.0

0.750

0.05
100.0
250.0
250.0

0.05

10

PSRR
(dB)

80
77
65
65
80
100

(2
jee
i @
-1
£
f g




Single-Supply Operational Amplifiers

Min/Max Limits @ +25°C, Unless Otherwise Specified

CA3440A
CA3440
ICL7612A
ICL7611A
ICL7612D
ICL7611D
CA5160A
CA5130A
CA5160
CA5130
CA3130A
CA3130
CA5420A
CA5420
CA3420A
CA3420
CA3140A
CA3140
CA3160A
CA3160

HA-5142
ICL7621A
ICL7621D
CA158A
CA358
CA5260A
CA3260A
CA5260
CA3260
CA3240A
CA3240

ICL7642C
ICL7642E
HA-5144
CA324
CA124
ICL7641C
ICL7641E
CA5470

SUPPLY
CURRENT

mA
(MAX)

0.017
0.017
0.02
0.02
0.02
0.02
0.1

0.1
0.1
03
0.3
0.5
0.5
0.65
0.65

0.022
0.32

25
25
10

INPUT

OFFSET

VOLTAGE
v

m
(MAX)

- o -
AV RNOGNO

20

10
20
22

DOES
INPUT
INCLUDE
GROUND?

YES
YES
YES
NO
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

NO
YES
YES
YES

NO
YES

RAIL-TO
RAIL
OUTPUT

INPUT
BIAS
CURRENT

A

n
(MAX)

0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.015
0.015
0.03
0.05
0.001
0.002
0.005
0.005
0.04
0.05
0.03

0.05
0.05
100
250
0.015
0.03
0.015
0.05
0.04
0.05

0.05
100
250
150
0.05
0.05
0.01

GAIN
BANDWODTH
PRODUCT
MHz

TvP)

0.063
0.04
0.04

0.044
0.4

1.4
14
14

SLEW
RATE
(Vius)
(TYP)

0.03
0.016
0.016
0.016
0.016

80
80
86
86

80
80
80

1.75
12
1.75
12
12
12




Low Bias Current Operational Amplifiers
Min/Max Limits @ +25° C, Unless Otherwise Specified

2A09

BIAS | OFFSET | OFFSET | CM GBWP ?z'AETVEv CURRENT
CURRENT | CURRENT | VOLTAGE| RANGE | AvOL (typ) (typ) CMRR | PSRR { SUPPLY
DEVICE (nA) (nA) (mV) dB) (dB) (MH2) (V/ps) (dB) (dB) (mA)
Q
CA5420A 0.001 0.0005 5.0 3.7 85 i B 2 _
CA5420 0.002 0.0010 10.0 3.7 85 0.5 0.5 70 70 0.50 s
CA3420 0.005 0.004 10.0 1.0 80 0.5 0.5 55 60 0.65 E
CA3420A 0.005 0.004 5.0 1.0 86 0.5 0.5 60 70 0.65
CA5130A 0.010 0.005 4.0 25 90 4.0 10.0 75 60 0.10
CA5160A 0.010 0.005 4.0 25 90 4.0 10.0 75 60 0.10
ICL7650S 0.010 0.005 0.005 3.5 135 2.0 25 120 120 3.00
CA5130 0.015 0.010 10.0 25 85 4.0 10.0 70 55 0.10
CA5160 0.015 0.010 10.0 2.5 85 4.0 10.0 70 55 0.10
CA3130A 0.030 0.020 5.0 10.0 94 15.0 9.0 80 80 15.00
CA5260 0.015 0.01 15.0 11.0 80 3.0 70
CA5260A 0.015 0.01 4.0 25 83 3.0 80 .
CA3260A 0.03 0.02 5.0 13.0 94 4.0 10.0 80 76 15.5
CA3240A 0.04 0.02 5.0 13.0 86 4.5 9.0 70 76 12.0
CA3240 0.05 0.03 15.0 120 86 4.5 9.0 70 76 12.0
CA3260 0.05 0.03 15.0 10.0 94 4.0 10.0 70 70 15.5
ICL7621 0.05 0.03 2.0 12.0 80 14 1.6 76 80 25
HA-5232 10.0 12.0 108 0.5 0.15 100 100 1.45
CA158A 50.0 13.0 94 1.0 1.2
- QUAD
CA5470 0.01 0.005 22.0 3.5 80 14.0 R 10.0
ICL7641 0.05 0.03 10.0 4.2 80 14 1.60 2.5
ICL7642 0.05 0.03 10.0 4.2 80 14 1.60 2.5
HA-5234 10.0 10 0.750 12 108 0.5 0.15 100 100 2.90
HA-5134A 25.0 25.0 0.1 10.0 123 4.0 0.75 115 110 8.0
High Voltage
PART NUMBER FEATURES APPLICATIONS
HA-2640/5 *SlewRate..................... 1 V/ms * Industrial Control Systems
«Bandwidth ..................... 4MHz » Power Supplies
*» Input Offset Voltage . . .. .......... 4mV * High Voltage Regulations
* OffsetCurrent.................. 5nA * Resolver Excitation
= Output Voltage Swing .. .......... 135V « Signal Conditioning
* Input Voltage Range .. ............ +35V
SupplyRange.........oovviuenn. 110V to + 40V
« Output Overload Protection
HC2000H » 7 Ampere Max. Output « Servo Amplifiers
« 30Khz at 60W {AC, DC, PWM)
= :32 Volt Output Swing « Deflection Amplifiers
» Built-in Load Line Limiting Circuit = Power Operational Amplifiers
« Reactive Load Fault Protection * Voltage Regulators
 +37.5 Volt Supply Range * Driven Inverters
» Hybrid Construction, 10 Terminal 1.31" x 2.33"
Package



General Purpose Op Amps

Sorted by Gain Bandwidth
GBWP SLEW VIO lib CMRR STABLE AVOL Vout Ips Vee
DEVICE (MHz) RATE (mv) (na) (db) GAIN DB SWING (ma) max
CA3078 0.002 1.5 4.5 170 80 1 88 5.1 0.13 7
CA3440A 0.063 0.03 5 0.04 70 1 80 3 0.017 125
CA3440 0.063 0.03 10 0.05 70 1 80 3 0.017 125
CA5420 0.5 0.5 10 0.002 70 1 85 3.5 0.5 11
CA3420 0.5 0.5 10 0.005 55 1 80 0.9 0.65 1
CA741 1 0.5 6 500 70 1 86 12 2.8 18
CA3193 1.2 0.25 0.5 40 100 1 100 13 3.5 18
ICL7611B 1.4 1.6 5 0.05 76 1 80 4.5 0.02 9
ICL7612D 1.4 1.6 15 0.05 76 1 80 4.5 0.02 9
ICL7611D 1.4 1.6 15 0.05 76 1 80 4.5 0.02 9
ICL7650S 2 25 0.005 0.01 120 1 135 4.7 3 9
CA5160A 4 10 4 0.01 75 1 90 2.5 0.1 8
CA5130A 4 10 4 0.01 75 1 90 2.5 0.1 8
CA3160A 4 10 5 0.03 80 1 94 12 15 8
CA5160 4 10 10 0.015 70 1 85 25 0.1 8
CA5130 4 10 10 0.015 70 1 85 2.5 0.1 8
CA3160 4 10 15 0.05 70 1 94 12 15 8
CA3140A 4.5 9 5 0.04 70 1 86 12 6 18
CA3140 4.5 9 15 0.05 70 1 86 12 6 18
CA3130A 15 9 5 0.03 80 1 94 12 15 8
CA3130 15 9 15 0.05 70 1 94 12 15 8
CA158A 1 0.5 2 50 70 1 94 13 1.2 13
CA258A 1 0.5 3 80 70 1 94 13 1.2 6.5
CA358A 1 0.5 3 100 65 1 88 13 1.2 13
CA1558 1 0.5 5 150 70 1 94 13 1.2 6.5
CA158 1 0.5 5 150 70 1 94 13 1.2 16
CA2904 1 0.5 5 500 70 1 94 12 28 22
CA358 1 0.5 6 500 70 1 86 12 28 18
CA1458 1 0.5 7 250 50 1 100 13 1.2 6.5
CA258 1 0.5 7 250 65 1 88 13 1.2 13
CA5260 3 5 15 0.015 70 1 80 3 2 8
CA3260A 4 10 5 0.03 80 1 94 12 165 8
CA3260 4 10 15 0.05 70 1 94 12 155 8
CA3240A 4.5 9 5 0.04 70 1 86 12 12 18
CA3240 4.5 9 15 0.05 70 1 86 12 12 18

- QUAD

CA124
CA324
CA224
ICL7642E
ICL7641E
HA4741

CA5470

0.5
0.5
0.5
1.6
1.6
1.6

150
250
250
0.05
0.05
200
0.01

70

65
65
70
70
80
55

[ S N QI G Y

86
88
80
80

80

26
13
13
4.5
4.5
12




Current Feedback Amplifiers

Current Feedback Amplifiers

UNITY GAIN SLEW QUTPUT SUPPLY
BANDWIDTH RATE CURRENT RANGE
DEVICE (MHz) (Vius) (mA) DRIVES v)
HFA1100/20/30 850 2500 160 15V
HA-5004 100 800 +100 + 9V into 100W 15V10:18
HA-5020 100 1200 130 3.5V into 75W 15Vi0+15
Applications Description

* Unity Galn Video/Wideband Buffer

¢ Video Gain Block

* High Speed Peak Detector

¢ Fiber Optic Transmitter

* Zero Insertion Lose Transmisslon Line Drivers
¢ Current to Voltage Converter: D/A Output Buffer
e Radar Systems

¢ Imaging Systems

» Video Distribution Amp/Coax Cable Driver

¢ Flash A/D Driver

o Waveform generator Output Driver

Devices such as the HFA1100/20/30, HA-5004 and
HA-5020 avoid the “gain-bandwidth® trade off
necessary with conventional operational amplifiers.
These curront feedback amplifiers deliver nearly
equal bandwidth over a wide range of gains.

Multi-Channel Addressable Amplifiers

HA-24XX Selectable Four Channel Amplifiers
Features:
« 4 Differential Inputs, Single Ended Output
« 2 Digital Inputs to Activate 1 of 4 Differential Inputs
SLEW WIDE GAIN AVOL
RATE BANDWIDTH MIN CROSSTALK OFFSET OFFSET
DEVICE (V/ins TYP) (MHz2) (dB) (dB TYP) CURRENT VOLTAGE
HA-2400/04 30 40 94 110 5nA 4mV
HA-2405 30 40 94 110 5nA 4mV
HA-2406 20 30 92 110 5nA 7mVv
HA-2444 120 50 al 60 2uA 4mv
Functional Diagram
\J
DECODE
CONTROL
SELECTED
D1 Do EN CHANNEL
L L H 1
L H H 2
- H L H 3
h H H H 4
+ X X L NONE
SN
- OCUTPUT AMP NOTE:
1. HA-2444 no extemal compensation needed,
NOTE: Bold type designates a new product from Harris. HA-2400/04/086, gains <10 need extemal compensation.




Multi-Channel Addressable Amplifiers

CA3256

Features
« 5 Multiplex Video Channels
- 1 Independent Channel
- 4 Channels with Enable
« 4 led Channel Indicator Outputs
« Wideband Video Amplifier
- 26MHz Unity Gain
« Programmable video Amplifier Gain
« High Signal-Drive Capability

CMOS/BiCMOS Analog Video 4 Channel Switch and Amplifier

Applications
« Video Multiplex Switch
» 75Q Video Amplifier/Line Driver
* Video Signal-Level Control
» Monitor Switching Control
* TV/CATV Audio/Video Switch
» Video Signal Adder/Fader Control

Switch Control Logic

CHANNEL

NO. [ A B ENABLE

1 (0] () o 1

2 [¢) 0] | |

3 0 | [0) |

4 o) | ! I

5+ (1-4)" | Channel 1-4 1

5 | _| Channel 5 Only 0

None o} X X 0

*For maximum video bandwlidth, use single channe! selections.

CA3256 Block Diagram
FEED BACK 4
IN/OUT Vec 9 AMPUIFIER
Toobo bt Bl 58
k) 3 1 7 o
ﬁ’ @ ? o ? oy AN
vec @ va } LED DRIVER
hd ] [ '—[—i OUTPUTS
lr: cmN:NEu
1 1a :
Looic ] BINARY E CHANNEL 2
easle O— (ever [ 10a {76}
CONV. WITH
— ENABLE ol l,:
— CHANNEL 3
A @-. ] {—1a }
s @— L[—i l[;
CHANNEL 4
l l TG
vee € - 'T'"_l‘
c -
N out _ IN our N ouT
Sw - l sw sw
CONTROL der OPEN CLOSED




Current Buffers/Drivers

PART NUMBER FEATURES APPLICATIONS
HA-5033 « Differential Phase Error .............. 0.1° « Video Buffers
« Differential Gin Error . .. .. ....ooovvus 0.1% « HF Buffers
«HighSlewRate ..........covvvvvnnns 1300V/ps » Op Amp Isolation Buffers
* Wide Power Bandwidth . .............. 80MHz * High Speed Line Drivers
*FastRise Time...........cooievunen 3ns » Impedance matching
» Wide Power Supply Range ............ 1 5VA 16V
HA-5002 «HighSlewRate..................... 1300V/us « Precision Buffers
* HighOutputCurrent . .. .............. 200mA « Op Amp Isolation Buffers
* Low QuiescentCurrent............... 9mA » High Speed Line Drivers
HA-2542 » Ay>-1, +2 Stable with No Compensation « Video Cable Drivers
*» High Output Current. .. .............. 100mA  Pulse Amplifiers
* Wide Power Bandwidth, .............. 5.5MHz « Wideband Signal Conditioners
«HighSlewRate.............coovvntn 350V/us

Differential Amplifiers

FREQ. BW I/F, AGC | PKG
RANGE | A (3dB) NF [RANGE| NO.
DCTO |(TYP)] POINT |(TYP)| (TYP)| OF
TYPE DESCRIPTION FEATURES MHz dB |(TYP) kHz| dB dB PINS
CA30263 | Dual Indopondont | = Balanced Ditferential-Amplifier 120 320 550A 3.26 75 127
Configuration with Controlled
CA3028A | Ditferential/ Constant-Current Source 120 400 - 7.2# 62 8C,S,
Cascade Amplifiers| « RF, IF and Video Frequency T
CA3028B Capability
» Balanced AGC Capability 120 40 8 7.2# 62
« Operation from DC to 500MHz
CA3049 | Dual High = CA3028B is Controlled for Input 500 22 1.35M 53 75 127
Froquoncy Offset Voltage, Current and Input
Bias Current and Is Intended for
CA3053 | DiferentiaV "Balance” Requirements 120 40 | Recommended for 8E,S,
Cascade Amplitier | = Push-Pull Inputs and Outputs IF Amplifier Applications T
» CA3055 and CA3006 are Identical
CA3054 | Dual Independont Except for Input Offset Voltage 120 32 550A 3.25 75 14E
_ = CA3028 and CA3052 are Identical
CA3102 | Dual High- Except for 100MHz Noise 500 22 1.350 1.5 75 14E
Frequency Specification
» CA3051 and CA3050 are Identical
Except for Package
« CA3054 and CA3026 are Identical
Except for Package and Substrate
Connection
= CA30263 - Mil Std 883 Rev C Non-
Compliant Version Only

# Nolse Figure Afr (MHz) M GHz QGp Min. at 100MHz Cascads, 16db. Differential Amplifier 14dB
VOUT(p-pV): CA3028B, 11.5; TA Range: -55°C to +125°C Except for CA3054 -40°C to +85°C



Operational Amplifiers Glossary

AVERAGE INPUT OFFSET CURRENT DRIFT - The
average change in offset current between room (+25°C) and
high temperature (+125°C, +85°C or +75°'C) or between
room temperature and low temperature (0°C, -25°C or -55°C)
divided by the temperature ditference.

AVERAGE OFFSET VOLTAGE DRIFT - The average
change in offset voltage between room (+25°C) and high
temperature (+125°C, +85°C or +75°¢) or between room
temperature and low temperature (0°C, -25°C or -55°C)
divided by the temperature difference.

CHANNEL SEPARATION - The ratio of the output of a
driven amplifier to the output (referred to input) of an
adjacent undriven amplifier.

COMMON MODE INPUT VOLTAGE (V|c) - The
avarag? of the voltages present at the differential input
terminals.

COMMON MODE INPUT VOLTAGE RANGE (V|CR) -
The range of voltage that if exceeded at either Input terminal
will cause the amplifier to cease operating properly.

COMMON MODE REJECTION RATIO (CMRR) - The
ratio of change in input offset voltage to change in input
commmon-mode voltage, expressed in dB.

CMRR = 20 x log10 ( \),(l;?‘ )

COMMON MODE RESISTANCE (ric) - The ratio of
change in input common-mode voltage to the resulting
change In input current.

DIFFERENTIAL INPUT RESISTANCE (rjc) - The ratio
of change In input differential voltage (small-signal, assumes
amplifier operating linearly) to the resulting change in
differential input current.

FULL POWER BANDWIDTH (FPBW) - The maximum
frequency at which a full scale undistorted (THD< 1%) sine
wave can be obtained at the output of the amplifier.

GAIN BANDWIDTH (GBW) - The open-loop gain of an
op amr in V/IV) at a mid-band, linear-region frequency
usual E etween 1KHz and 10KHz) times that frequency (in

z). GBW = [AyoL] * f

INPUT BIAS CURRENT (IgJAS) - The average of the
currents flowing into or out of the input terminals when the
output is at zero volts.

INPUT NOISE CURRENT (ipy) - The input noise current
that would reproduce the noise seen at the output if all
amplifier noise sources were set to zero and the source
impedances were large compared to the optimum source
impedance.

INPUT OFFSET CURRENT (l0s) - The difference in the
currents flowing into the two input terminals when the output
is at zero volts.

INPUT OFFSET VOLTAGE (Vos? - The differential D.C.
voltage required to zero the output voltage with no input
signal or load. Input offset voltage may also be defined for
the case where tow equal resistances are inserted in series
with the input leads.

INPUT OFFSET VOLTAGE (VQS) - The differential
D.C. voltage required to zero the output voltage with no
input signal or load. Input offset voltage may also be defined
for the case where tow equal resistances are inserted in
series with the input leads.

INPUT NOISE VOLTAGE (en) - The input noise voltage
that would reproduce the noise seen at the output if all the
amplifier noise sources and source resistances were set to
Zero.

LARGE SIGNAL VOLTAGE GAIN (Ay) - The ratio of
the peak to peak output voltage swing (over a specified
range) to the change in input voltage required to drive the
output.

OUTPUT CURRENT (louT) - The ratio of the change
in output voltage to the change in output current.

OUTPUT RESISTANCE (RO) - The ratio of the change
in output voltage to the change in output current.

OUTPUT SHORT CIRCUIT CURRENT (IsC) - The
output current available from the an}:.liﬁer with the output
shorted to ground (or other specified potential).

OUTPUT VOLTAGE SWING (VouT) - The maximum
output voltage swing, referred to ground, that can be
obtained under specified loading conditions.

OVERSHOOT - Peak excursion abovs final value of an
output step response.

POWER SUPPLY REJECTION RATIO (PSRR) - The
ratio of the change in input offset voltage to the change in
power supply voltage producing it.

RISE TIME (ty) - The time required for an output voltage
step to change from 10% to 90% of its final value, when the
input is subjected to a small-signal voltage pulse.

SETTLING TIME (tset.) - The time required, after
application of a step input signal, for the output voltage to
ﬁen:e alnd remain within a specified emor band around the
inal value.

SLEW RATE (SR) - The rate of change of the output
under large-signal conditions. Slew rate may be specified
separately for both positive and negative going changes.

SUPPLY CURRENT (Ig) - The current required from the
power supply to operate the amplifier with no load and the
output at zero volts.

SUPPLY VOLTAGE RANGE - The range of power
suppl;t/ \aoltage over which the amplifier may be safely
operated.

UNITY GAIN BANDWIDTH - The frequency range form

p.c._:; that frequency where the amplifiers open loop gain
is unity.




Intelligent Power

Feature Products

Power Converters

ACto DC
» Converts an AC inputinto a regulated DC output
* Wide input frequency range 34 Hz - 440Hz)
» Line and load regulation (5%

DCtoDC
= Converts a DC input voltage to a higher, lower, or sign changed output voltage
« 98% typical power efficiency

« Easy to use (only 2 passive external components)

S
(7]
3
)
a
ot
c
[
2
[
2
=

Drivers
Half Bridge
= Provides flexible control and management of power MOSFETSs or IGBTs in a
half bridge format
« 500 Volt maximum rating
* Peak drive to ZA
* Switching speeds o 100KHz

Power MOSFET
* Provides interface circuitry between digital control circuitry and power MOSFETSs
« High Peak output current (2A)
« Fast switching times (200nS)

High Side Switches
* Provides supervisory functions and control botween loads and supply voltages
= Overvoltage shutdown
= Load currents up to 1.2 amps

Low Side Switches
* Provides supervisory functions and control botwoen loads and ground
= Over current and over temperature limiting
« Load currents to 700mA

Zero Voltage Switch/Driver for Triacs
» Generates output pulses when an AC input voltage crosses through zero volts.
« 24V, 120V, 208/230V 50/60 or 400Hz operation.

Electronic Protection Array
* Providos ESD & overvoltage protection
* 1A current capabllity

* +5V to +28V supply range

* 6ns riso timo

Voltage Detectors

- Senses high and low presettable DC voltage values and provides an output
when they are exceeded

= Threshold accuracy (2%) . .

« Individually programmable upper and lower trip points

Pulse Width Modulators

« Provides control circuitry for regulated switching power supplies
» Line/Load regulation (0.02%)
« Switching Frequency (>100KHz)

Battery Back Up Switch

« Automatically connects battery to equipment when power is lost and drops
battery when power is restored

* Wide supply range (2.5V to 15V)

* Low power consumption (1.5A)

Voltage Regulators
« Changes unfiltered raw supﬁly voltage to an improved/regulated DC voltage.
« Output current to 10 mA with pass transistor

« Line regulation (.03%), load regulation (3)




Intelligent Power

Ordering Information

HIP CA
CA 3242 E X
PART NUMBER l T
' - | mr Seties Extra Value St:roonlI
H 1P 250 _0_ ! P 4 Dight Basic Device k)lt'tlr?;l J: ‘:Iéfa‘o:l;g
T T Typs Part Number as an X added to the

PREFIX: standard type number

H: Harrls in the price list, and Is
e ks ot

FAMILY: o will In

IP: Inteligent P ower PACKAGE: Dustintine Slaste A location of Pin 1.
s ts’lslsgc P s’"-i.lll I?IU'I;I”LIIM Ceramic g Example:

TopoLoay: S: Power SIP DuslnLine Formed Lead TO 5 | S A CAI080E with Extra
0: Low Side Swiich M: PLCC TO'5 Style Package T Value screening is
1: High Side Switch & Ceramic DIP Smail Outline (SO) Plasic M designated CA3080EX
2: Halt Bridge in the price list it Is
:f 23..‘%?.52"“""" branded CA3080EX
5 Reguillogvﬁ’ewev Supply TEMPERATURE: R'u“..'.b' w1hlte dot at pin
6: Protection Circuits A: Automative (-40 o1 05) ort

C: Commerdal (0 1o 70) Tape & Reel For
9: Speclal Functon I: Industrial (-40 10 85) Small-Outline Packages TAPE | REEL |pEViCEs
M: Miltary (-55 1o 125) With the introductlon of LEAD | WIDTH | SZE PER
small-outline packages. | COUNT | INmm |INCHES | REEL
VOLTAGE: Harris now offers Its cus-
Muﬂplybzw for capability tomers the convenient s 12 13 2500
{ox 50 = )t dioit tape and reel style pack-
1 -1s used fot first digit do aging. Small-outline 14 18 1 2600
notmultply by 10, devl hich b
(ex -5 = 5V) gaqulenhl N'x;n:u based on order of ':;0“"'; dwve%lo%"urz 18 16 13 2500
velopmen d&ggtod wl‘ag&ga Iiug‘lx 20 24 13 1000
*M96" or " ® In the
linear and high speed 24 24 b 1000
logic product lines.
Devices must be ordered
in multiples of quantities
listed below. Any returns
must be full and un-
opened roels.
HV/ICL/ICM
Device Family Prefixes
PREFIX | DEVICE FAMILY Pin Count Deslgnator
PIN
IcL Linear IC SUFFIX COUNT DIAMETER
ICM Microperipheral IC
HV High Vollage ; :n
LM National Semiconductor Altemate Source P 2
Temperature Range Designators D 14
SUFFIX | TEMPERATURE RANGE E 18
¢ Commercial 0°C 1o +70%C v 8 (0.200" pin circle, isclated case)
) industrial: Either -25°C 1o +85°C or 40°C lo hud 10 (0230 pin circte, [sclatad case)
+85°C (Speditied on Dalasheet) X 10 (0.230° pin circle, case to pin §)
™M Military: -55°C 1o +125°C Y 8 (0.200° pin circle, case 1o pin 4)
Package Type Designators 2 L) {0.230" pin circle, case fo pin 5)
SUFFIX | PACKAGE
B Srnall Qutline IC (SOIC)
J Ceramic Dual-in-Line
P Plastic Dualin-Line
T T0-98, TO*100
1,20R 3 DIGIT 3,4 OR 5 DIGIT UNIQUE 3 OR 4 DIGIT HIGH RELIABILITY
PREFIX DEVICE NUMBER OPTION SUFFIX DESIGNATOR
XXX XXX X XXXX IXXXX
l - Pin Count Designator
Package type Designator
Temperature Range Designator
Electrical Option Designator Only. Used if
more than one electrical option is available.
L Vi of basic device type designator.
Only used if more than one basic device Is
available.
3 or 4 diglt basic device type part number
Device famlly prefix




Feature Products

MOSFET Drivers

The "HV" family of MOSFET drivers utilize the benefits of Dielectric Isolation Technology to achieve cost
effective SCR topologies with high voltage and high speed performance. These products compliment Harris’
full line of power discrete MOSFETs and IGBTSs.

HV-400 - MOSFET Driver

Features:
« Peak Source/Sink Current of 6A/30A
* 70 ns Rise, 30 ns Fall Times
» 300 kHz Frequency Range
» No Supply current in Quiescent State
* 8 Pin PDIP/SOIC

Half Bridge Drivers

Harris® half bridge driver circuits are manufactured in a high voltage procoss capable of sustalning greater
than 500 Volts. The following products offer the design engineer improved alternatives to existing solutions.

SP600/601

Features:
» >.5A Output Drivo
» DC to 20KHz PWM Frequency Range
« Shoot Through Protection
« Independent Gate Control (SP600)
« Single ln‘gut Gato Control (SP601)
« Internal Refrosh for DC Operation

HIP 2500

Features:

« 2.0A Output Drivo

» 100KHz PWM Froquency Range
* Independent Gato Control

* IR 2110 Altornato Source

Offline Power Supplies

Utilizing Harris Dielectric Isolation Technology and proprietary design, this product and future products
provide direct offline to regulated DC conversion integrating the functions of rectifier, transformer, and 3
terminal regulator into a single cost saving IC.

HV-2405E - Single Chip AC/DC Power Supply

Features:
« 18 V to 264 Vrms Input Range
* 5V to 24 Vdc at 50 mA Output
= 150 mA Output Curretn with App. Note AN9101
= Qutput Accuracy Maintained at <5%
« UL Eecognized = File #E130808
» Low Cost Compact Form
« 8 Pin PDIP

2B01

A
o
3
o
o
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o
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Feature Products

Electronic Protection Array

For ESD & Overvoltage Protection Using SCR/Diode Circuit Structures.
SP720

Features:

« 1.0 A Current capability

« +5V to +28V supply Range

« Fast Switching 6ns Rise Time

* An Array of 14 Diode Pairs

*» -40°C to +125°C Operating Temperature Range

DC/DC Converters and Regulators

Produced on low power CMOS, these product offer superior perfformance over other second source
devices while providing latch-free operation at very competitive prices.

ICL7644/5/6/7 - Low Voltage Step-Up Converters (New)

Features:

* +3 V or 5 V Output from a Single 1.5V Cell

« 09V Staut-UR1

« 200 mA (Int. MOSFET), 350 mA (Ext. MOSFET)
* 5pA Quiescent Current

« 14 Pin PDIP/SOIC




Power Converter - AC to DC

HV-2405E
Worldwide single chip Power Supply
Features Applications N
» Direct AC to DC Conversion « Non-isolated Power Supplies .9
 Wide Input Range (18Vrms - 264Vrms: HV-2405E) « Battery Back Up Systems : %
» Output Current to 50mA (150mA, App Note 9101) » Housekeeping Supply for Switch Mode Power Supplies o
* Adjustable Output Volitage: 5 to 24V « Dual Output supply for Off-Line Motor Controls -]
= UL Recognized &
« Line/load Regulation <5% Package Availability - 8 Pin Plastic MiniDIP =
[
£
AC HIGH 8 HV-2405E 6
—pt—o-o—4—\ — vour
R1 SWITCHING VOLTAGE
ct 4| PRE-REGULATOR | REGULATOR
| BT
c3 VSENSE T c4
(o —O GND
AC RETURN PRE-REQULATOR CAP |2 I
AY|
VA
c2
<
L]
sA
¥DA?
cap ::RB! RB18 RB19
10vDC 1 )
321\’100(: PBS B6
RB17 RB16
P83 B4
PB Bt NB7|
NE‘!E- S 8
’# RB1S A ‘K" ¢ 081
¥, [tz 3
Q@ Your
1 BY
J SENSE
Shes <SRBI HIGH
< ‘F.‘NK
nsa‘.f Zre4 lsaw :ERBO 1:':2’&
o— oM
RE‘T\SRN SWITCHING PRE ‘REGULATOR LINEAR VOLTAGE REGULATOR




Power Converters - DC to DC

ICL7644/5/6/7
Converts 1.5V Single Cell Battery Voltage to +3V or +5V Output

Features: fg
* 0.9V Start-Up
* +3V or +5V Output From A Single 1.5V Cell

HP
¢ lout = 200mA (Internal MOSFET) EH:ND‘
« Siahaby Current: ICL 7644/5/6/7 (801A) L
« Shut Down Current: 5yA 73] ot
HP
oo

E]

: 15v'E
Applications:

« Pagers/RC Receivers

= Portable Instruments

« Battery Powered Devices

I

OUTPUT
iI c2

i

Lol
nz
Qo

Package Availability - 14 pin plastic DIP
14 pin SOIC

ICL7644/5/6/7 Functional Dlagram

ICL7660, ICL7660S, ICL7662

Converts +DC Input Voltage to -DC Output Voltage, Positive Voltage Doubler

Features:
DEVICE NO. ICL7660 ICL7660S ICL7662

Supply Voltage Range Hi 3.0-10V Hi 3.0-12V Hi 9.0-20V
Lo1.5-3.5V | Lo1.5-3.5V Lo 4.5-11V

0OSC-Frequency 10KHz 10KHz 10KHz

Power Efficiency 95% 95% 95%

\El%l}:aig:c(;onversion 97% 99% 97%

Output Source/Resistance 100Q2 100Q 100Q

Supply Cument 500pA 160pA 6001A

Applications:

Inexpensive Negative Supplies For Data Acquisition
Systems 10pF

C
ut

ICL7660S
Package Availability - 8 pin SOIC (7660, 7660S)

8 pin MiniDIP (ALL)
8 pin TO-99 (ALL)

1
d

Ro vour

ol
a

Vour=-V+ A

Hﬁ:_

10pF 4

a) b.)
Simple Negative Converter and its Output Equivalent




Drivers - Half Bridge

SP600/601, HIP2500

Intelligent Power™ Circuitry Provides Interface Between Low Voltage Logic and High Power/Voltage Half Bridge Configuration.

9
. Q
Features: } SP600 2
Device No. SP600 | SP601| HIP2500 o -voc %
Logic to High Yes Yes Yes oy IL el 15 '_8'»
Voltage Interface eus ° or | E
Upper Rail Drive 2o Thss oReR 3 =
Supply on Chip Yes Yes Yes Voo f‘ bt ;
Single Supply Latch 1 on [ v
Free CM(?g Yes Yes Yes I T o
Output Drive >5A | >5A [20a vor oAl cuos raima O Cerecron -
py— Seumaeee =3\
multaneous HAS
" BOTTOM o———-—u (
Conduction Lockout | Yes Yes No T o I | oarrou ~1y
PWM Frequency DCto | DCto o °————J onwen e
20KHz | 20KHz| 100KHz HVIC b
Shoot-Through .
Protection Yes Yes | No Bootstrap Capacitor

Applications

» Power Supplies/UPS - Ballast Supplies
* PWM Motor Drives

* Motor Controls

*IR2110 Alternate Source (HIP2500)

Package Availability - 22 pin DIP (SP600/601)
14 pin DIP (HIP2500)

HIP2500

Voo ¢

HIN ¢

sD

LoGIC |

UN ¢

T

Vss coM

Simplified 1/2 Bridge Resonant Mode Controller
For Power Supply Applications




Drivers - Half Bridge

CA3169

Logic Driven "Intelligent” Automotive Solenoid/Lamp Driver

Features:
* Input TTLUCMOS Compatible
* lout = 600mMA (Tlxp.)
» Supply Voltage Range 10.5V to 18V . .
» Thermal Overload Plus Output Short Circuit Protection
* Inductive "Kick" Protection

Applications:
« Solenoid Driver
« Relay/Lamp Driver
» Motor Controller
« Triac/SCR Driver

Package Availability - 5 LEAD to -220
Vertical and Horizontal Mount

SOURCE
IN

Oz

INPUT A

OVER
YOLTAG
PROTECTI

SINK IN

INPUTB

CURRENT =
l LIMITING '

SUPPLY
VOLTAGE ® Vee

SOURCE
ouT

DI
2.5 AMAX
SURGE

MOUNTING
FLANGE
= (GROUND)

Drivers - Power MOSFET

HV400/ICL7667
Provides Interface Circuitry Between Logic and Power MOSFETS
Features: ICL7667
Part No. HV400 | I1CL7667
Peak Output +165VDC
Source Current 6A 800mA L —
Peak Output o D____J E : v
Sink 0ur:gnt 30A 800mA e O L \cLreer ::'j-—' '
Switching oy D s T T
Frequency 300KHz 1.0MHz T £ 3 i =
Supply Current in = A =
Quiescent State 0A 2.5mA
Fall Time 22ns 30ns
TTL/CMOS Input Yes Yes
Compatible HV400
e ——

Supply Range 20V 15V w _N—jq_c'(_—

ml Pt .l Rout |,

Applications: Ll xy F. T ]
» Switching Power Supplies oufm}"{ T 10
« DC/DC Conveders I | !1 v
« Motor Controllers [ |
« Uninterruptible Power Supplies | 2 |
Package Availability - 8 pin plastic SOIC e »
8 gin plastic Min-DIP e —
TO-99 CAN (ICL7667)




High Side Switches

CA3273

Provides Drive and Control Functions in "ON" and "OFF" Modes

Features CA3273
* Current limit (1.2A) .
* Supply range (4-24V)
* Ron = 400hms el n TRESS L |
* Overvoltage shutdown (25-40V) A T —

* Thermal shutdown (150°C) PIN Y

RL
DRIVE & LIMITING OAD
CONTROL I L

Applications
* Power Supplies/UPS - Ballast Supplies
* PWM Motor Drives
« Motor Controls Yor | conmmod
IN

*IR2110 Alternate Source (HIP2500) _{ pUT
Package Availability - 22 pin DIP (SP600/601)

CA33

14 pin DIP (HIP2500)

Low Side Switches

CA3274
Provides Drive, Control with Over Current Sensing Functions between Loads and Power
Features Applications

= Current Limit (200mA) + Solenoid/Relay Driver

« Control Input Logic Compatible « Lamp Driver

» Overcurrent Flag Output « Ignition Coil Driver

= Switching Timo (5pS)

Vee
CA3274 ]
8 -
—_——— e
CA3274 1 + RELAY OR
| BLOCK DIAGRAM D1 R4 1 SOLENGID
| LOAD
| = :
D
CONTROL oLt 7 & Q2 RIVE IN
IN GURRENT s DRIVE OUT
| LIMITER {
|| l E RY
Sbf o sense
| a LATCH
4
SIGNAL : i
GROUND™ |
- 3L powen +
= GROUND

2807

[
[
2
o]

a

-
[
[

2

o
-

£



Low Side Switches

28 PLCC

CA3242/62/A/72
Quad Power Drivers Supply Drive Plus Supervisory Functions for Ground Reference Loads
Features:
TYPE NO. CA3242 CA3262 CA3262A CA3272
Type Of Output Inverting Inverting Inverting Inverting
Output Current Rating 0.6A 0.7A 0.7A 0.4A
Vsat @ Current Rating 0.8V 0.6V 0.5V 0.4V
Voltage Rating (V¢c) sus 35Vde 35Vde 40Vdc 40Vde
Load Dump Voltage (Vpegk) 80Vpk 80Vpk 80Vpk 80Vpk
Output Current Limiting No @ 1.4A @1.2A @1.0A
Short-Circuit Protection Yes No No No
Thermal Limitin: No Tj T No
9 = (?5 " C -+% 'C

@Tj
Thermal Shutdown No No No i Gg’ c
Fault Indicator Flag No No No Yes
Temperature Range
-40°C to +125°C
Package Options:
16 DIP (std) X X X

Applications:

 Relay/Solenoid Drivers
» Motor Drivers
» Heater Contro!

Package Availability - 16 pin DIP Plastic

INPUTS

Low Side Switches

CA3059/3079

Crosses OV
Features:

(50,60 or 400Hz)

« High Power Current up to 240mA
* RFl Interference Eliminated

Applications:

* Relay/Value Control

« Heater Control

« Photosensitive Control
= Lamp Control

Provides Triac Drive Signals when AC Power Input

» Wide Operating Range - 24V, 120V, 208/230V, 277V
» On Chip Owner Supply (Self Powered from AC Input)

HTC SENSOR

NEGATIVE TEMPERATURE COEFFICIENT

»




Electronic Protection Array

SP720 - Electronic Protection Array

Provides ESD & Overvoltage Protection Using
SCR/Diode Circuit Structures

Features
1A Current Capability
» Low "ON" Resistance
* +5V to +28V Supply Rang
« Designed to Provide Over Voltage Protection
« Fast Switching - 6ns Risetime
« An Array of 14 Diode Pairs
» Proven Interface Protection for ESD
« -40°C to +125'C Operating Temperature Range

Applications
. Mncrogrocassor/Logic Input Protection
« Data Bus Protection
« Analog Device Input Protection
* Voltage Clamp

1,k
EEN

3
o
H
.0
-
t
@
=)
°©
-
£

Voltage Detectors

ICL7665S - Voltage Detector

Features
* Low Power CMOS Construction (10pA)
= Wide Operating Range (1.6V to 16V)
= On Chip Proclslon Reference

Detects Under And Over Voltage Condition. User ProgrammableTrip Points Prevent Oscillation

= Improved Diroct Replacement for Other
Second Sourco Dovices

SETY Ot

Applications
 Battery Poworod System
« Portable Computors
» Charging Systoms

\
[ , IL HYST2
I HYST1

o

| oun

“-i GND

ICL8211/8212 - Voltage Detector

Provides Precision Voltage Detection

Features
» Precision Intemal Reference
= Wide Operating Supgly Range (1.8-30V)
= Output Current: ICL. 8211 - 12mA
ICL 8212 - 35mA
= Stable Operation Under Temperature and Supply Variation
« Easy to Set Hysteresis Range

Applications
« Low or High Sensor/Indicator
- Programmable Voltage Reference or Zener
« Series or Shunt Power Supply Regulator

Availability - 8 pin Mini DIP
Package Availabilty - 3 10 MBI
TO -99 Can




Pulse Width Modulators

CA1524, CA2524, CA3524

Control Circuitry For Use In Switching Regulator (Power Supply) Circuits

Features:
Load Ripple Total Standb V
V+ Range Vo Range | Regualtion Reﬁgcﬂon Curment os (n¥A) CQISAT
v v % Vo (Typ)| dB'(Typ) (Max) Typ)
CA1524 Regulatlnﬂ‘ 81040 48t 5.2 0.2 66 10 0.8
CA2524 pulse-wid 8t040 48105.2 0.2 66 10 0.8
CA3524 modulators 81040 46t05.4 02 66 10 0.8

Shortcircuit current |

Electrical characteristics at V+ = 20V, f = 20kHz.
Ta =-55t0 +125°C for CA1524; 0 to +70°C for CA2524, CA3534.
16-lead dual-in-line ﬁE) & (F) packages.

mit: 100mA typ. Temperature stabllity: 1% max.

Applications:
» Positive and Negative

Ve

o2

Regulated Supplies
« Dual Output Regulators
» Flyback Converters
« Variable Power Supplies

Troowr

+3v
. $
3

2 5Ko

Package Availability - 16 Pin DIP

Flyback Converter

CATI24

Flyback converter circult for generating a dual
15-volt output at 20 mA from a 5-volt regulated
line. Referance voltage Is provided b( the input
and the internal reference generator Is unused.
Current limiting In this clrcuit Is accomplished

IN13418
-

o

Fx

Lrie-} 4
3

Ll
.

0.001F

E ATUF "l

2N2102 3

3100

A

by sensln?‘curmnt In the primary line and
resetting the soft-start circuit. -

B2CM-32084

IN1341B

*15V

I

INI3418

Ne20

CORE: FEROX CUBE
2213P-A250-387
OR EQUIVALENT

10

CA1523

Control Circuit Variable-Interval Pulse
Regulator (VIPUR) for Switch Mode Power
Supplies

Features:

» Combines Variable-Pulse Interval (PIM) and
Variable-Pulse Width (PWM) Control

« Reduced Losses and Low Ripple at Minimum
Frequency with Improved Efficiency and
Regulation

 Operates up to 200Khz

« Overcurrent Sensing

* Lower Peak Currents than PWM Regutator -
Less Prone to Magnetic Saturation
(See App Note ICAN-8614)

Applications:

Vimgamaw 8.)

.

S e

(]

» Positive and Negative Regulated Supplies p

* Flyback Converters
* VCO Pulse Generator and Driver

3
1 STAAT U B
'y

sawtoonn N/




Battery Back-Up Switch

ICL7673
Automatically Connects Battery or Supply to Output Whichever is Greater
£
o
Features: 2
» Wide Supply Range (2.5 To 15V) 1 X pnp l ‘o
» Status Indicator of Mainpower ] . a2
* Low Internal Power Consumption (5pA) PNP o
» Low Impedance Switches Re $ 2
MAIN Rs | v ‘g
SUPPLY Wy ] 1 ™ Ne =
Applications: . ol ExrenuaL
- Battery Backup For Realtime Clocks H. , s
Timers or Volatile Rams iR
- Over/Under Voltage Detector = Y
* Peak Voltage Detector 1
Voltage Regulators
ICL7663S (Low Power) - CA3085/A/B - CA723
Provides Regulated Output DC Voltages from Raw Input DC Voltages
Features:
Vi Vo lo Load Vi-Vo Short-Circuit
Range Range (Max) Regulation \J Current Limit
Typo Description \ v mA % Vo (Max) (Min) mA (Typ)
CA3085 Voltago Roegulators| 7.5to 30 1.810 26 12° 0.1 4 96
CA3085A 7.51t0 40 1.7 10 36 100 0.15 4 96
CA30858 7.5t0 50 1.7 to 46 100 0.15 3.5 96
CA723 9.5t040 2t0 37 150* 0.03 3 65
CA723C 9.5t040 21037 150** 0.03 3 65
ICL7663S | Low Power 1.5t0 16 1.3to 16 40 10Q N/A 40

* This value may be extended to 100 mA; however, regulation is not specified beyond 12 mA.
** Output current can be increased beyond 10A with suitable external transistor (see application circuit below).

Applications
» Pagers (ICL 7663S)
« Portable Instrumentation (ICL 7663S)
- Battery Powered Systems
« Shunt Voltage Regulator
= Current Regulator
« Dual Tracking Regulator

Package Availability - 8 Pin Mini-DIP/SOIC - ICL7663S
8 Pin Mini-DIP/T0-99 CAN - CA3085
14 Pin DIP/TO-5 CAN - CA723







Special Analog Circuits

Analog Multipliers

Multiplies analog input voltages X and Y to obtain an output X O— out
* Wide signal bandwidth: 100 MHz current and 30 MHz voltage output XeY |—o
= Low multiplication error: 1.6% typ. Y o—

* Two and four auadrant tyge available.
* Applications: MIXERS AGC (Automatic Gain Control), division,
root sum square and analog computation

Pin Driver ;
Switches between two DG inut voltage levels at high data rates providing ) outr
variable amplitude digital pulse E
« 350MHz digital data rate E
* Wide output range of +7V to -2V v
« Target application: IC tester PIN electronic
Transistor and Diode Arrays
Multiple, uncommitted transistors or diodes on a common monolithic substrate —K >|—
« NPNs, PNPs and differential pair configurations available
* Gain Bandwidth product (f'rz up to 8 GHz typical
* Applications: Custom amplitier design, bandgap circuits, translinear
circuits and more.
Comparators
Compares the amplitude of the analog input voltages at the (+2 and (-) terminal v ®&— + out
to obtain an output. If V(+)> V(-), then Vgyt Is High; If V(-)< V(+), then
vo%is Low vy &— -
* Propagation dolays down to 3.1nsec maximum
« Applications: Voltage detection, interpretars
. e S
Timers (Square-Wave Generators & Pulse One-Shots) m
Generates squaro-waves up to 2 MHz typical (astable operation)
Generates a ono-shot pulse for triggering events (monostable) TIMER PULSE
* Low power CMOS and long-range timing options available
« Applications: Switching supplies, clockboards, output triggers —r
D —————————————————ee—
Waveform Gencrator NN
Gonoratos sine, cquare or triangle waveforms WAVEFORM
* Frequency range from .001 Hz to 100 KHz maximum GENERATOR| ANV
« Variablo duty cycle from 2% to 98% Junnr

« Applications: Telecom ring generator, function generator and more.

Log/Anti-Log Amplifiers

v
Compresses a wide Input-voltage dynamic range (10mV-10V) to a linear, narrow o—| + LINEAR
range output voltage (0-3V) for a log amp. Anti-log amplifiers do the inverse. vios i
< Input current range of six decades and input voltage range of three decades

- Applications: Wide range transducer input command

| S
Temperature Transducer
» Produces an output current proportional to absolute temperature

* Linear current output: 1pASK
* Small, two terminal TO-52 package o
« Applications: Temperature compensation and monitor circuits

1pAsk
Voltage Reference *
VRer

Produces a 1.2V voltage reference band-gap type
« Low bias current: 50uA
« Small, two terminal TO-52, TO92 or SOIC package
- Applications: Reference for ICL 71XX A/D converter panol meters

Special:Analog




Special Analog Circuits

Ordering Information

C: Commerdial, 0°C {0 70*C
I: Industrial, -40°C fo +85°C
M: Military/883, -55°C 10 +125°C

HFA

HARRIS PRODUCT CODE EXAMPLE

H FA - 1100 - 1 B H A 7
EFIX: ] ‘ PREFIX: j l
P:I‘: Harris PART NUMBER H: Harris
FAMILY: FAMILY:
FA: Utira-High Speed Analog Pécsxr::’"% ulline, SOIC A: Analog
£ sunich”
TEMPERATURE: Y DICE PACKAQE:

: Metal Can

oTNTumn

: Chip Form

1: Dual-in-Line Ceramic

: Dual-in-Line Plastic
4P: Plastic Leaded chip Carrier
Minl-DIP, Ceramic
9P: Small Outline

HARRIS PRODUCT CODE EXAMPLE

5147 -

TEMPERATURE:

PART NUMBER

5

2:-55°C 10 *125°C

Commercial Product 0°C
10 +75°C, indudes 96

hour Burn-in

0: -40°C 10 +85°C

CA
Linear (CA Series) Example:
A CA3080E with Extra Value screening
PACKAGE CA SERIES
Is designated CA3080EX in the price TAPE | REEL | pEVicES
Dual‘n-Line Ceramic D list it is branded CA3080EX plus a LEAD | wioth | SEzE PER
Dualin-Line Plastc E white dot at pin number 1. COUNT | INmm | INCHES | REEL
Frit-Seal Dual-in-Line Ceramic F Tape & Reel For Small-Outline
Quad-in-Line Plastic Q Pagkages s 12 13 2500
DualIn-Line Formed Lead TO § s With the Introduction of small-outline 14 18 13 2500
TO-5 Style Package T pac:(Oages. IJ‘arris now Ioff?;s Its 4 16 16 13 2500
Small Outiine (SO) Plastic M customers the convenlent tape an
reel style packaging. Small-outline 2 24 3 1000
Extra Value Screening devices, which can be tape and reeled, 24 24 13 1000
are denoted with the suffix "M96" or
Linear product with extra value "AM96" In the linear and high speed
screening as an X added to the loglc product lines. Devices must be
standard ty%o number in the price list, ordered in multiples of quantities listed
and Is also branded as such. A white below. Any returns must be full and
dot will Indicate location of Pin 1. unopened reels
ICL/ICM
Device Family Prefixes Pin Count Designator
PIN
PREFIX | DEVICE FAMILY SUFFIX comy DIAMETER
IcL Linear IC
A 8
ICM Microperipheral 1C y m
LM National Semiconducior Alternate Source s m
Temperature Range Designators D 14
SUFFIX | TEMPERATURE RANGE E 16
¢ Commerdial: 0°C fo +70°C v 8 (0.200" pin circle, isolalod case)
1 Industrial: Elther -25°C 10 +85°C or -40°C fo w 10 (0-230" pin drclo, lsolated case)
+85°C (Specitied on Datasheet) X 10 {0.230" pin cirde, case lo pin 5}
M Military: -55°C 1o +125°C Y 8 (0.200" pin cirdle, case fo pin 4]
Package Type Designators r4 8 (0.230° pin circle, case fo pin§)
SUFFIX | PACKAGE
B Small Qutline IC (SCIC)
J Ceramic Dual-in-Line
P Plastic Dual-in-Line
T 70-99, TO-100
1,20R 3 DIGIT 3,4 OR 5 DIGIT UNIQUE 3 OR 4 DIGIT HIGH REUABILITY
PRE! DEVICE NUMBER OPTION SUFFIX DESIGNATOR
XXX X XXXX IXXXX

l Pin Count Designator
Package type Designator

Temperature Range Designator

=
Electrical Option Designator Only. Used if
more than one electrical option is available.
) used It more than one basic device is
available.
3 or 4 digit basic device type part humber
Device family prefix

Variation of basic device type designator. Only

FIX
XXX




Analog Multipliers

POWER
INPUT SUPPLY
PART BAND- REQUIRE- TEMP
NUMBER TYPE WIDTH MENT PACKAGE TYPES RANGE FEATURES
1CL8013 4-Quadrant 1MHz 115V @ 10-Pin TO-100 Com « Scale Factor = 10V
Voltage Output 6mA (Max) Mil « Full Scale Ermor = 2% Max
« Feedthrough = 200mV Max D
HA-2546 2-Quadrant 30MHz 115V @ 16-Pin Ceramic DIP Com « Scale Factor = 2V Adjustable "é
Voltage Output 29mA (Max) Ind « Full Scale Emor = 3% Max <
Mil « Feedthrough - 52dB @ SMHz et
[
HA-2556 4-Quadrant 30MHz + 15V @ 16-Pin Ceramic DIP Com « Scale Factor = 2V Adjustable 3
Voltage Output 29mA (Max) Ih[/'ﬁ « Full Scalo Eror = 3% Max 7]
i
HA-2547 2-Quadrant 100MHz 115V @ 16-Pin Ceramic DIP Com « HA-2546 Without Buffer
Curment Output 29mA (Max) l&ci « Highest Signal Bandwidth
[l
HA-2557 4-Quadrant 100MHz 115V @ 16-Pin Ceramic DIP Com « HA-2556 Without Buffer
Current Out 29mA (Max) lhrﬁ « Highest Signal Bandwidth
i
HA-2546/56
Voo STABLE
f\, o— | Rf;ggfygﬁ —0 VREF The open loop transfer equation for the HA-2546/56 is:
W
Y (Vs+-VX-) (Vy+-Vy-) -(Vz+-VZ?)
Vy + VOUT =A SE
MLERER > ovour
where
Vx +
GAA 4 o vz A = Output Amplifier Open Loop Gain
SF = Scale Factor
167 Vx, Vy, Vz = Differential Inputs
aAB
QA C g

HFA5250 - Pin Driver

Switches Between Two DC Input Voltage Levels at High Data Rates Providing Variable Amplitude Digital Pulses

Features
« High Digital Data Rate (SOIC) ........cceevverennnens 350MHz
(DIE) .. ....500MHz
* Very Fast Slew Rate (SOIC).. 2000V/us v
(DIE) ... 3000V/ps D
« Very Fast Rise/Fall TiIMes .....c.cococeevvenissniininnns 1.5ns D ouTt
* Wide Output Range .........ccceen. +7V to -2V E
« Excellent Rise/Fall Time Matching ......c..ccvuvveeensd 65ps =
= Precise 50Q Qutput Impedance \E/

Applications
* IG Tester Pin Elsctronics Available in 28 pin SOIC and DIE form
~ Pattern Generators
= Pulse Generators
« Emulators/Development Systems
« Built-In Test Equipment (BITE)




Transistor Arrays

BREAKDOWN VOLTAGE COLLECTOR
PART CURRENT GAIN FREQ.
NUMBER | FIG. DESCRIPTION VeEo Veeo I hie fr PACKAGE
CA3096
Each n-p-n 1 | Three, indspendent, n-p-n transistors 35V Min 45V Min 50mA Max | 150 Min | 330MHz | 16 PDIP
Each p-n-p | and two, independent, p-n-p transistors -40V Min -40V Min -10mA Max 40 Min | 6.8MHz
CA3138E 2 | Four, independent, high cument, n-p-n 40V Min 70V Min 1.0A Max 35 Min 14 PDIP
transistors 50V Min 80V Min 1.0A Max 35Min 14 PDIP
15V Min 20V Min 1.0A Max 80Min 14 PDIP
CA3084 3 | Six, general-purpose, p-n-p transistors, -40V Min -40V Min -10mA Max 15 Min 14 PDIP
Including two, Independent transistors,
a Darlington connected palr, and a
current mirror pair with & shared diode
CA3083 4 | Five, Independent, n-p-n transistors 15V Min 20V Min 100mA Max 40 Min | 450MHz | 16 PDIP
CA3183 30V Min 40V Min 75mA Max 40 Min
CA31 40V Min 50V Min 75mA Max 40 Min
CA3082 5 | Seven, common-collector connected, 16V Min 100mA Max 40 Min | 450MHz | 16 PDIP
n-p-n transistors
CA3081 6 | Seven, common-emitier connected, 16V Min 100mA Max 40 Min | 450MHz 16 PDIP
n-p-n transistors
CA3018 7 | Two, Isolated, n-p-n transistors and a 15V Min 30V Min 50mA Max 60 Min | 550MHz | 12LTO-5
CA3018A Da‘:ﬂnglon connected, n-p-n transistor 40V Min 50V Min 50mA Max 30 Min | 500MHz | 12LTO-5
pa
CA3045/6 8 | Thres, isolated, n-p-n transistors and 15V Min 20V Min 50mA Max 40 Min | 550MHz | 14 PDIP
CA3086 one, differentially connected, n-p-n 15V Min 20V Min 50mA Max 40 Min | 550MHz | 14 PDIP
CA3146 transistor pair 30V Min 40V Min 50mA Max 30 Min | 500MHz
CA3246 8 | 3GHz array. Three, isolated, n-p-n 8V Min 12V Min 20mA Max 60 Min | 3.0GHz 14 PDIP
translisiors and one, differentially-
connected, h-p-n transistor pair
CA3097E 9 | One, Independent, n-p-n transistor, an 30V Min NPN; 50V Min (NPN) | 100mA (npn) 300MHz [ 16 PDIP
n-p-n/p-n-p transistor palr, a sensitive 40V Min (PNP) | 50V Min (PNP) 10mA (pnp) 6.8MHz
gate SCRInput, and a Zener diode
CA3127 10 | Five, independent, high-frequency, 15V Min 20V Min 20mA Max 40 Min | 1.15GHz| 16 PDIP
n-p-n transistors 8V Min 12V Min 20mA Max 40 Min | 3.0GHz
- L -
Amplifier Arrays Diode Arrays
PART DESCRIPTION/ PART DESCRIPTION/
NUMBER Fla SUGGESTED APPLICATION PACKAGE NUMBER FIG SUGGESTED APPLICATION PACKAGE
CA3054 11 | Dual independent general-purpose 14 PDIP CA3039 13 | Six, independent, ultra-fast, 12LT0-5
differential amplifiers ) low-capacitance, matched diodes
Application: RF Mixer-Amplifier- Application: Mixer Modulator
Balanced Modulator (120MHz)
CA3049 12 | Dual independent high-frequency 12LT0-5 CA3141E 14 | Three common cathode diode pairs 16 PDIP
ditferential amplifiers 14 PDIP and two common anodo palrs
Aglplicaﬁon: RF Mixer-Amplifier- Application: Balanced modulator
Balanced Modulator {S00MHz)




Transistor Arrays Terminal Diagrams
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General Purpose Comparators

PART # DEVICES RESPONSE VB( lE POWER SUPPLY TEMP PACKAGE
NUMBER | PER PACKAGE tr/t¢ TIME (MAX) | (MAX) REQUIREMENTS | RANGE TYPES
CA311 1 200ns/200ns 7.5mV | 250nA | +5Vto 15V @ Com | 8-Pin TO-5
+7.5mA/-SmA 8-Pin DIL Can
8-Pin Plastic DIP
CA3290 2 1.2pus/200ns 20mv S0pA | +5Vto+15V@:3mA | Com | 8-PinTO-5
8-Pin DIL Can
8/14-Pin Plastic DIP
CA3290A 2 1.2pus/200ns 10mv 40pA | +5V1to:15V@:3mA | Com | 8-PinTO-5
8-Pin DIL Can
8/14-Pin Plastic DIP
CA139 4 1.3ps/300ns 5mv 100nA | +5Vto: 15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
CA139A 4 1.3us/300ns 2mv 100nA | +5Vto+ 15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
CA239 4 1.3us/300ns 5mv 250nA | +5Vto+ 15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
CA239A 4 1.3us/300ns 2mv 250nA | +5Vto+ 15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
CA339 4 1.3us/300ns 5mv 250nA | +5V 10+ 15V @ 2mA Com | 14-Pin Plastic DIP
. Ind 14-Pin Ceramic DIP
Mil
CA339A 4 1.3us/300ns 2mvV 250nA | +5Vto: 15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
HA-4900 4 130ns/130ns 3mv 75nA | + 15V @ +20mA/-8mA | Com | 16-Pin Ceramic DIP
and +5V @ 4mA Mil
HA-4902 4 130ns/130ns 5mvV 150nA | + 15V @ +20mA/-8mA | Com | 16-Pin Ceramic DIP
and +5V @ 4mA Mil
HA-4905 4 130ns/130ns 7.5mV | 150nA | :+ 15V @ +20mA/-8mA | Com | 16-Pin Ceramic DIP
and +5V @ 4mA Mil
ngh Speed Comparators
: # DEVICES RESPONSE V|(2( I3 POWER SUPPLY TEMP PACKAGE
PER PACKAGE tRAt (MAX) | (MAX) REQUIREMENTS | RANGE TYPES
1 2.4ns Max 2mV 8pA | +5V @ +13mA/-22mA | Com | 8-Pin Ceramic DIP
Ind 8-Pin Plastic DIP
Mil 8-Pin SOIC
‘Hﬁ\-0003L fi 1 2.6ns Max 2mV 8pA | +5V @ +18mA/-22mA | Com | 10-Pin TO-100
(Latchable). Ind | 16-Pin Ceramic DIP
i Mil 16-Pin Plastic DIP
16-Pin SOIC
GND 1 ~
B S [ 7] ooz s
v E E] NC — P
N 3 7] GND 2 +IN E E NC ViN Vin
N 3 5] Tour “IN E E NC L_
L ——
v- Iy s]oour ne [5] 7] TouT Vout f
LE E E oouT —tn, _/
NG E o] ne 1
V- E z] HYS

2C04




Timers

MAX
OuUTPUT POWER
PART DESCRIPTION FREQ. TEMP SUPPLY
NUMBER (ASTABLE) |RANGE | REQUIREMENT | PACKAGE TYPES
CA555 Industry standard bipolar timer replaces: 10kHz Com | +4.5V to +18V @ | 8-Pin TO-5 i
* SE555 + NE555 <« MC1555 < MC1455 (typ) Ind [15mA 8-Pin DIL Can o
Mil 8-Pin Plastic DIP k]
[+
ICM7555 | Low power CMOS equivalent of industry standard 555 1MHz Com |+2Vto+18V@ |8-Pin TO-99 .g,
timer-only 80pA supply current. Does not have the (typ) Ind |300pA 8-Pin SOIC -
large supply current transients of the bipolar 555 and Mil 8--Pin Plastic DIP -9
does not reziluire the large bypassing capacitors Fd
needed by the 555. Low leakage threshold and trigger : ‘%.

inputs allow use of higher impedance RC timing
components for extra long time delay.

ICM7556 | A dual ICM7555, CMOS, low power equivalent of the 1MHz Com |+2Vto+18V @ 14-Pin Plastic DIP

Bipolar 556 timer. (typ) I&({ 600pA 14-Pin Ceramic DIP
I
ICM7242 | Long-range fixed timer. RC oscillator +8-bit counter. 2MHz Com |[+2Vto +16V @
Fixed 256 count. Used for extremely long time delays. (typ) Ind [(800pA

Cascadable. Can be used for delay times in excess of
several days.

THRESHOLD

DISCHARGE OUTPUT

FLIP-FLOP

ICL8038 Precision Waveform Generator/VCO

Provides high accuracy sine, square, triangular, sawtooth
and pulse waveforms. CURRENT
ot

Features
» Wide Operating Frequency Range (0.001Hz - 300kHz)
« Low Frequency Drift (250ppm/°C) .
« Low Distortion (1% - Sinewave, 0.1% Tri-Wave)
« Simultaneous Outputs

=
s

CURRENT -
SOURCE
[

Applications

+ Ring Generation (Telecom) hd
* Frequency Synthesis
UFFeR BUFFR | contrmm
14 Pin CERDIP and Plastic DIP T Ny
[

3 2

8quare Trlangle sine Waveform Outputs




Timers

ICL 8048/8049 Log/Antilog Amplifiers

Compresses a wide dynamic range at input voltage/current to a linear
narrow range output voltage (0V - 3V). Antilog amplifier does the inverse.

VRerF m l'nsF
Features:

[} Q.
« 1/2% Full Scale Accuracy ' | y
« 120dB Dynamic Current Range (8048)

v, 2 N
« 60dB Dynamic Voltage Range (8048 & 8049) Ham—o= j}

Yout

- Scale Factor 1V/Decade (Adjustable) GND j’_‘
« 50kHz Input Bandwidth With 1mA Input Current L

Applications:

67 15
« Logrithmic Signal Compression/Expansion Ay OUTPUT _%mm
» Analog Computation

ICL8048
16 Pin CERDIP

Az INPUT

1
21 a 14] out

Vout

1 L) 18
GROUND
Ay INPUT A, QUTPUT

ICL8049

AD590 2-Wire, Current Output Temperature Transducer
Produces an output current proportional to absolute temperature (1pA/K)

Features:

« Current Output for Noise Immunity
= Wide Supply Range (+4V to +30V) +
« Easy to Use

« Wide Temperature Range (-55°C to +125°C) .T 1

4%

Applications:
« General Purpose Temperature Sensing
» Remote Temperature Sensing

¢ AD590
AD590

ICL8069 Low Voitage Reference (1.2V)

Producss a stable, temperature compensated voltage output (1.2V)

+5V
Features:

« Bandgap Principle Achieves Low Noise, Excellent Stability

6.8k
» Low Bias Current (50pA Min) - Good for Battery Powered Applications
« Low Cost

-
[}
Applications: * \ 1k
« A/D and D/A Reference Voltages , 2 Vout
« Threshold Detectors N
« Voltage Regulators

ICL8069
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3 - Data Acquisition

3A «Sample and Hold
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——— ===
N HoLD <l | II
O—o I
ANALOG ) | ‘—O
SIGNAL l
O—o VOLTAGE
+IN > | sAMPLE | ouT
S/H CONTROL | II -
piGiTAL O >— v
SIGNAL
©°
. eas T
Definition: X
Looks at an analog signal at some point in time (sample) and holds that value of E‘
analog voltage upon command from the sample/hold digital input signal : 3
Key Parameters:
Acquisition Time: Time to acquire "samplo” signal
Aperture Time: Time required to go from sample to hold
Aperture Uncertainty: | Determines accuracy of held voltage
Drift Current: Leakage of hold capacitor
Hold Step Error: Offset error caused by S/H switching
Features: HA-2420/5 HA-5320 HA-5330 HA-5340
Internal Hold Cap X X X
External Hold Cap X X X
Advantage Low Cost 0.1mV at1000pf |  500ns (0.01%) | -72dBc at 200 kHz
Low Hold Fastest Low Distortion
Step Error
Applications:
Precedes A/D convertor in data acquisition system
Peak detector
Deglitcher
Auto zero systems




Sample & Hold

Part Description:

HA 1 - 5320 - )

Prefix Part Number
Temperature
-2 55'C TO +125°'C
-4 =25°CTO +85'C
-5 :0°CTO+75'C

-6 :+25°C DICE PROD
Package -8 :DASH 8 HIGH REL
:15 : g:; c?ratrimc -9  :-40°C TO +85'C
: DIP, plastic ;
4 :LCC.pmetaVceramic /883 : MIL. STD
4P . PLCC
9P : SOIC

0 :CHIP




Sample-and-Hold Amplifiers

ACQUISITION GAIN
TIME CHARGE APERTURE | BANDWIDTH
SAMPLE/HOLD | TEMPERATURE 12 BIt (0.01%) | TRANSFER TIME PRODUCT
TYPE TYPE RANGE PACKAGE* TYP,+250C | TYP, +250C | TYP, +250C | TYP, +250C
HA1-2420-2 | General Purpose | -559C to +125°C | 14-Pin Cerdip 3.2us 10pC 30ns 2.5MHz
HA1-2425-5 09Cto +75°C 14-Pin Cerdip (CH =1,000pF)
HA3-2425-5 09Cto+759C | 14-Pin Epoxy
HA4P2425-5 09Cto +75°C 20-Pin PLCC Epoxy
HA1-5320-2 | Industry Standard | -559C to +125°C | 14-Pin Cerdip 1ps 0.1pC 25ns 2.0MHz
HA1-5320-5 09Cto+75°C 14-Pin Cerdip (CH = Internal) CH = 100pF
HA1-5320-8 -550C to +125°C | 14-Pin Cerdip
HA4-5320-8 ~-550C to +1259C | 20-Pin LCC Cecramic
HA1-5330-5 | High Speed 0°Cto +75°C 14~Pin Cerdip 500ns 0.05pC 20ns 4.5MHz
HA1-5330-4 -259C 10 +859C | 14-Pin Cerdip
HA1-5330-2 -559C to +1259C | 14-Pin Cerdip
o
HA1-5340-5 { Low Distortion 09C1to +75°C 14-Pin Cerdip 0.7us 0.5pC 15ns 10MHz ©
HA1-5340-4 -250C 10 +85°C | 14-Pin Cerdip E
HA1-5340-9 -400C 10 +85°C | 14-Pin Cerdip %
E
Q
(/2]
HA-2420/25 HA-5320 HA-5330 HA-5340
INTERNAL HOLD CAP - X X X
EXTERNAL HOLD CAP X X - X
SEE FIGURE 3 1 .2 1

All Harris Samplo and Hold’s are monolithic and are specified at 12-bit accurancy for Settling Time (0.01%)

OPTIONAL

OFFsCT EXTERNAL HOLD CAP
ADJUST i S
—_——— ¢ OFFSET
ADJUST
a| [a 1 7 Panv +v
S 1 INTERNAL
How HOLD CAP ONLY}
zof | 0pF ol
c
COMP 2|
ot P wsof | |, WAL , +IN o5
1 o out 1 our =
+INO— o +in oY H ° conta oY
LW (umg /0 /.
LYUATE ] : %ﬁ
SMo 14l : SM A8
CONTR D contl O__D_l S S S
e |5 [ 0 GND -V EXTEANAL
L L & &n 1 &s & HOLD CAP ONLY
(OTHER END OF CAP TO GND)
>

SUPPLY -V SIGNAL
GND GND

+V
SUPPLY
GND

SIGNAL
GND

FIGURE 1. HA-5340 AND HA-5320 FIGURE 2. HA-5330 FIGURE 3. HA-2420/25




Sample-and-Hold/Track-and~-Hold Amplifiers

HA-5340 - LOW DISTORTION, HIGH SPEED
* Includes Internal Hold Capacitor

® Provision for External Hold Capacitor to Reduce Drift Current f = 200kHz
o Amplify Signals as Well as Sample-and-Hold -30
L L

KEY FEATURES 40 ' HA5330 4
o Low Distortion (Sample Mode) .. .....cceenenuen-e -76dB /

VIN = 200KHz, 10Vp-p J
« Fast Acquisition Time (12-Bit 0.01%) ............ 700ns -50 ay i
o Fast Hold Mode Settling Time (0.01%)............ 200ns g /
« Bandwidth (Internal Hold Capacitor) ............. 10MHz §' -60 7 7 vz
® Droop Rate (Internal Hold Capacitor)........... 0.1uV/ys
e Aperture Uncertainty ........... eeeneaee ceeeeess 0.2ns -70
APPLICATIONS 80 et ol
» Wideband/Precision Data Acquisition -~ = Zul
e Signal Processing and Conversion .90 GENERATOR
« Computer Add-On Boards 0.01 01 1 \ 10
¢ Navigation and Guldance Systems INPUT VOLTAGE  comPARABLE TO
* Precision Peak Detector ‘ Vp-p) GENERATOR

® Auto-Zero Systems TOTAL HARMONIC DISTORTION

THD - Distortion at the Output due to nonlinear characteristics
of the device when a pure sine wave of a specific frequency and
amplitude is applied to input.

Measure in dB as the ratio of sum of the power of all harmonics
to the power of the fundamental.

HA-5340
VIN VIN SAMPLE MODE THD
FUNDAMENTAL AMPLITURE WORSE CASE
(KHz) (Vo-p) (d8)
200 5 -90
200 10 -76
200 20 -70
500 5 -66




Data Converters

Analog to Digital converters (A/Ds or ADCs)

Produces a digital output code that is proportional to the magnitude of the
analog input signal at the time of the conversion.

Key Parameters:
Resolution - Precision by which the digital code represents the analog signal's magnitude.
Specified as: - # bits (Binary Format)
- # digits (Decimal Format)
- # counts (Integrating Typesz/
- Minimum Resolvable Input Voltage —

. — 0011 Digital

Speed - Maximum number of conversions per second ANALOG — ap |- — o000 9
Specified as: - Hz (Hertz) = cycles per second INPUT — utput
P - XSPS = samples por second SIGNAL [ 0110 Code

- Throughput = samples per second
- tconv. in units of timo

o
e
[
T
[
2>
c
o]
[$]
©
-
1]
(]

Architecture Internal Structures Harrls Features

Flash

Subranging

Successive Approximation
Integrating

Fastost, limited resolution
Fast, two-step Flash
Med. spoed, med. resolution
Slow, high resolution

4 to 8 bits; up to 25M
10 bits; internal track & hold
8 1o 14 bits; up to 25 KSPS
Up to 5.5 digits (18 + bits)

A/D Converters with Display Outputs

Special purpose integrating ADC's for use with LED, LCD, and
LCD-bargraph displays

Features:

h y ANALOG - — | DISPLAY
Directly drivos display - . — 1)
Integrating architocture - up to 4 1/2 digit resolution; 30 SPS IST(; Nli\.ll.. AD |-—» 171 831!%%2

l

Digital to Analog Converters (DACs or D/As)

Produces a discrete analog output level proportional to the digital input code

Key Parameters: o
Resolution - Converter Precision (#bits) - see definition above
Sottling Time (tsl) - time for analog output to reach its final value
Output Types - loyt (Current Output) or Vout (voltage output)

Type - Multiplying: Needs external reference INPUT 8(1)(1)5 —_— DAC — ANALOG
CODE o110 _ OouTPUT

- Non-multiplying: Has internal reference SIGNAL

Features:

Wide selection of speeds (to tg < 20ns) and resolutions (up to 16 bits)
Many second sources to industry standard devices




Data Converters

Prefix Device Suffix Prefix Device Suffix
H1 3- 71581 - § CA 3306 A E
Family Device Type
Package Electrical Option
Te Package
Family: Package: Temperature: Prefix:
A: Analog 1: Ceramic DIP 1 -55°C to +200°C CA: Linear ICs
C: Communications 18: Brazed Seal 2. -55°C10 +125°C .
D: Digita 2 105 4 -25°C10485°C Package:
I Interface 3. Epoxy DIP 5 0°C10475°C 0: Ceramic DIP
M: Memory 4 Leadiess Carriers 6. 100% 25°C Probe (Dice Only) E: Plastic DIP
PL ProgrammableLogic ~ 4P: Plastic Leaded Chip Carrier  7: 0°C 10 +75°C with 96 hour burn-in F: CERDIP
S Military/Aerospace 5. Ceramic Substrate 8: Dash 8 Program; hi-rel processing H: Chip )
V: High Votage 7: Mini DIP with burn-in J: - 3-Layer Ceramic Leadless Chip Carrier
9: Flat Pack 9: -40°C 10 +85°C K Cgramlc Flat Package )
9P: Small Outline 94: -40°C to +85°C with burn-in L: Single Layer Ceramic Leadless Chip Carrier
0: Chip Form M:  Smalt-Outline Plastic Package
Q: Plastic-Chip-Carrier Package
Prefix _ Device Suffix Prefix:
AD  Analug Devices Alternate Source
IcL ms JCD _l:_ ADC  National Semiconductor Alternate Source
DG Siliconix Alternate Source
ICL. Linear IC
ICM  Microperipheral IC
Device Family IH  Analog Switch Family
IM. Microcontrolier IC
Basic Device Type
Electrical Option Temperature Range:
Ter ature Range C: Commercial: 0°C to 70°C
mperature Hang I Industrial: -25°C 10 85°C or -40°C 10 85°C
Package {Specified on Datasheet)
ckag M Miltary: -55°C to +125°C

Number of Pins

Package:
8 S0IC
Pin-Count Designators D: Ceramic (Side-Brazed) Dual-In-Line
F: Ceramic Flat-Pack
Suffix Number of Pins I 16-Pin (6 x .7 Pin Spacing) Hermetic Hybrid DIP

A 8 J. CERD!P Dual-In-Line

B 10 L Leadless Ceramic Quad-Pack

c 2 M:  Plastic Quad-Pack (PQFP)

0 14 P: Plastic Dual-tn-Line

£ 1 S T0-52

¢ 2 T. T0-5 {Also T0-78. T0-99, T0-100)

G 2 U TO-72 {Also T0-18, T0O-71)

H © Z: T10-92

\ 28 M Wafer

J » /0: Dice

K 35

L 10 - !

N s xceptions to Package-Type Designators
P 20

R 3 AD (D/A Converter) Series

w 10 (0 230" pin circle, isolated case} H 70-52
a4 m 0 CERDIP Ceramic Dual-ti-Line Package

N Epoxy Dual-In-Line Package

R T0-92




Analog to Digital Converters

- 0011 Digital
AU C — | 8035
SIGNAL - 0110 Cq

Conversion
Reso- Time Power
Part lution (Sample Supply Package Temp
Number (bits) Rate) Requirements Types Range | Features
CA3304 4 40 ns +5V 16-pin ceramic DIP IND Low spower -25 mW typ @25MSPS
(25MSPS) @10mA 16-pln plastic DIP MIL Flash
CA3306 6 67 ns +5V 18-pin ceramic DIP IND Low power - 70 mW typ @15MSPS
(15MSPS) @ 20 mA 18-pin Elasﬂc DIP MiL 1k U ladder reslstance
Replaces mlaopowor MP76
Solc SOS Flash
HI-5700 8 50 ns +5V 28-pin plastic DIP COM Flash, Improved MP7684
(20MSPS) @ 110 mA IND 9 MHz Input bandwidth
CA3318 8 67 ns +5V 24-pin carqmlc DIP IND Lowest power 8 bit flash
(15MSPS) @ 60 mA 24-plastic DIP 2.5 MHz input bandwidth
ADCO0802L 8 110 ps +5V 20-pin CERDIP COM Smgle 5V supply, differential Inputs
(9KSPS) @25 mA 20-pin plastc DIP | IND 2o vhe
MIL 1If f.SB unadjusted error
ADCO0803L 8 110 ps +5V 20-pin CERDIP COM | Single 5V su ditferential Inputs
(9KSPS) @25mA 20-pin plastic DIP %). vmlz ad]u..t)odv for correct F.S.
12 Lsg%nadju.tod error
ADC0804 8 110 gs +5V 20-pin CERDIP COM Slngle 5V supply, differential inputs
(9KSPS) @25mA 20-pin plastic DIP IND 2= 2.50 6
MIL 1'1.§B unadjusted error
HI-7152 10 5us +5V 28-pin plastic DIP COM 200 KSPS throughput rate
(200KSPS) @30mA IND Internal track ang hold amplifier
-5V 1.5 MHz T/H bandwidth
@15 mA 2 step flash
HI-7153 10 5us +5V 40-pin plastic DIP COoM 8 input mux, internal track & hold
(200KSPS) @30 mA IND 200 KSPS throughput rate
-5V 2 step flash
@15 mA
HI-7151 10 10 s +5V 28-pin plastic DIP COM 100 KSPS throxghput rate
(100KSPS) @30mA IND Internal track and hold amplifier
-5V 1.5 MHz T/H bandwidth
@15 mA 2 step flash
CA3310 10 13 s +5V 24-pin ceramic DIP IND Low power - 15 mW typ
(77KSPS) @8mA 24-pin é)lastic DIP MIL Internal clock,
OIC 1.5 MHz Input bandwidth
S.A.R. w/track & hold
CDP68- 10 143 +5V 6-pin plastic DIP IND Low cost, low power CMOS
HC68AZ (71KSPS) @2mA 0-pin SOIC SAR type serlal output
8 Input MUX
HI-774 12 8us +15V 28-pin sidebraze COM | Internal referance, low noise
(125KSPS) | @ 17 mA/28 mA MiL Faster version of HI674
+5V @ 17 mA
HI-674 12 12 gs 15V 28-pin ceramic DIP COM Low noise, faster version of HI574
(83KSPS) @ 15 mA/28 mA Lce MIL
+5V@ 15 mA
HI-574 12 25 us 15V 28-pin sidebraze COM | Low nolse, Improved AD574A,
(40KSPS) | @ 15mA/2BmA Lcc MiL Faster interface loglc
+5V @ 15 mA
IcL7112 12 40 us +5V 40-pin ceramic DIP COM | 1:1.85 radix, error correcting,
(25KSPS) @ 4mA Ih;lll? calibration PROM, low dfri
ICL7109 12 133 ms +5V 40 In caramic DIP COM Integrating type
(7.55PS) @15mA In CERDIP IND Rollgver arror 1 count
40p plastic DIP MiL Differential Inputs

Data Converters




Analog to Digital Converters
(continued) _
= 11 D
ALoG /\/ - M- 3700 OStou
SIGNAL E 0110 C
Conversion
Reso- Time Power
Part lution (Sample Supply Package Temp
Number (bits) Rate) Requirements Types Range | Features
ICL7115 14 40 ps 5V 40-pin ceramic DIP COM S.A.R.
(25KSPS) @ 4 mA/6 mA LcC IND No missing codes to 14 bits
MIL No 8aln or offset adjust
PROM corrected
ICL7104 14 164 ms +15V @ 13 mA 2 chip set COM Integrating type
and (6SPS) +5V @ 600 yA 14-pin plastic DIP Low leakage 30 pA max
ICL8052 14-pin ceramic DIP 30 pV typical noise
14-pin CERDIP
and
40-pin plastic DIP
ICL7104 14 164 ms +15V @ 15 mA 2 chip set COM Integrating type
and (6SPS) +5V @ 600 pA 14-pin ceramic DIP Low nolse 2 LV typ,
ICL8068 14-pin CERDIPand 165 pA max leakage
40-pin plastic DIP
ICL7135 41/2 250 ms +5V@ 3mA 28-pin plastic DIP COM 100V resolution
Digits (4SPS) 28-pin CERDIP Ditferential inputs
(15 bits) Muxed BCD output
ICL7104-16 16 655 ms +15V @ 13 mA 2 chip set COM Integrating type
and (1.55PS) +5V @ 600 pA 14-pin plastic DIP Low leakage 30 pA max
ICL8052 14-pin ceramic DIP 30 pV typical noise
14-pin CERDIP
and
40-pin plastic DIP
ICL7104-16 16 655 ms +15V @ 15 mA 2 chip set COM Integrating type
and (1.5SPS) +5V @ 600 pA 14-pin ceramic DIP Low noise 2 uV typ,
ICLB068 14-pin CERDIP 165 pA max. leakage
40-pin plastic DIP
HI-7159 5.5/4.5 67 ms 5V 28-pin plastic DIP CoM Integrating type
Digits (5.5 digit) @ 10 mA/4.5 mA 5.5 or 4.5 digit modes
(18115 (15SPS) 10 1V resolution in 5 1/2 digit mode
bits) 17ms ParalleVserial output
(4.5 digit)
(60SPS)




Analog to Digital Converters
with Display Outputs

/\/ C DISPLAY
INPUT DRIVER
SIGNAL OUTPUTS
Conversion
Part Output Time Package
Number Type Resolution (Sample Rate) Types Features
IcL7182 LCD, 3X 101 Bargraph 40 ms 40- &n plastlc DIP 1% resolution,
Segments (25 SPS) -pin SO 0.2 to 1.1V input range
Plus Zero ICL7182 Display Kit avallable
CA3162 LED, CA 3 Digits 10 ms/250 ms 16-pin plastic DIP BCD to 7 Segmaent Converter
and BCD (96SPS/4SPS) and 2 chip set makes a completo bpMa-D
CA3161 16-pin plastic DIP Converter,
3 digit output, *EEE": posltivo over-range 4
indication, *-":negative over-range display. g
ICL7106 LCD, DD 3 1/2 Diglts 333 ms 40‘&n plasﬂc DIP g
(3SPS) -pin § Low nolss 15w c
Direct Display Dr S
Auto-Zero lntogra!lnq et
ICL7107 LED,CA 3 1/2 Digits 333 ms 40-pin plastic DIP Low cost g
(3SPS) 4& ln ceramlc DIP Low noise 115JN P
in CERDIP Direct Display Drive
-pin SOIC Auto-Zero Intograting
ICL7116 LCcD, DD 3 1/2 Digits 333 ms 40 ‘&n plastlc DIP ICL7106 with Display Hold function
(3SPS) -pin S
ICL7117 LED, CA 3 1/2 Digits :(méipné? 40-pin plastic DIP ICL7107 with Display Hold function
3
ICL7126 LCD, DD 3 1/2 Digits 333 ms 40-pin plastic DIP Low power version of ICL7106
(3SPS) 40-pin ceramic DIP “Not recommended for new designs
40-pin CERDIP (see ICL7136)
ICL7136 LcD, DD 3 1/2 Digits 333 ms 40-pin plastic DIP Low power version of ICL7106
(3SPS) 40 in ceramic DIP Imﬁroved version of ICL7126
-pin CERDIP for new designs
44-pin SOIC
ICL7137 LED, CA 3 1/2 Digits 333 ms 40-pin plastic DIP Low power verslon of ICL7107
(3SPS) 40 in ceramic DIP
-pin CERDIP
ICL7139 LCD, 2X 3 3/4 Digits 400 ms 40-pin plastlc DIP 13 Ranges, Autoran? Multimeter
(2.5SPS) 0-pin SOIC ICL7139 EVKit, ICL7139 Display Kit
avallable
ICL7149 LCD, 2 3 3/4 Digits 400 ms 40- &n plastlc DIP 18 Ranges, Autoranging Multimeter
(2.5SPS) -pin § ICL714 Disellay Kit available (Use
ICL7139 EV Kit to evaluate)
ICL7135 MUXED 4 1/2 Digits 250 ms 28 pln plastic DIP 100 pVolt resolution, differential inputs
BCD (4SPS) 28-pin CERDIP
ICL71C03 MUXED 4 1/2 Digits 333 ms 28-pin plastic DIP 2 chlr set
and BCD (3SPS) and w leakage 50 pA max
ICL.8052 14-pin plastlc DIP
14-pin ceramic DiP
14-pin CERDIP
ICL71C03 MUXED 4 1/2 Digits 333 ms 28-pin plastic DIP 2 chip set
and BCD (3SPS) 14l and oIP Low noise 2 pV typ
ICLBO! -pin ceramic
68 14-pin CERDIP
ICL7129 LCD, 3X 4 1/2 Digits 500 ms 40- ‘&n plastlc DIP 10 uV resolution, 1X, 10X range selection
(2SPS) -pin S Evaluation Kit ICL7129/EVKIt avallable
HI-7159 MUXED 51/2&41/2 28-pin plastic DIP lnt ratmg
BCD Digits (5 1/2 Dlglt) or 4 1% Digit Modes
(18 bits) (1 SSPS) 10 1V resolution
m1momm ’
(60SPS)

3803



Digital to Analog Converters

DIGITAL 0011
ANALOG
B o> My,
R Cor.llxersion P
eso- ime ower
Part fution (Sample Supply Package Temp
Number (bits) Rate) Requirements Types Range | Features
CA3338 8 20ns étzg +5V @ 25 mA 16-pin plastic DIP IND Video speed, voltage output
(SoM (dynamic) 16-pin ceramic DIP MIL 2 performance grades
External reference
AD7523 8 200ns gnax) +5V to +16V 16-pin plastic DIP COM Second source
(5SMSPS) @ 2.5mA 16-pin CERDIP MIL 3 performance grades
(excl | tadder) External reference
Current output
AD7520/30 10 500ns s ) +5V to +15V 16 pin plastic DIP COM Second source
(2Ms @ 2mA 16 pin CERDIP MIL 3 performance grades
' (excl | ladder) External reference
Current output
AD7533 10 ?ng?n (énpag +8/ gosniv 16 pin plastic DIP COM E::ond ‘source
.5 m cos!
(excl | ladder) Exernal reference
Current output
HI-565A 12 250ns (max) 115V 24 pin ceramic DIP COM Industry standard
(4MSPS) @ +12mA/ MiL Dl process
-15mA Internal referance
Current output
H1-662A 12 400ns gmax) +5V @ 15 mA 24 pin ceramic DIP COM Industry standard
(2.5MSPS) -15V @ 23 mA IND DI process
MiL External reference
Current output
AD7521/31 12 500ns é ) +5V to +15V 18 pin plastic DIP COM 12 bit versions of AD7520/30
(2Ms ‘Eg @2mA 18 pin ceramic DIP MIL
(excl | ladder)
AD7541 12 1us gnax) +5V to +16V 18 pin plastic DIP COM Second source
(1MSPS) @2mA 18 pin ceramic DIP IND External reference
: (exc! | ladder) MIL Current output
HI-DAC8OV 12 1.5ps étzp) £12Vto 215V 24 pin ceramic DIP COM Second source
(667KSPS) @ +15 mA/ Low cost
-20mA DI process
Voltage output
Internal reference
HI-DACBSV 12 1.5us élzp) £12Vto 215V 24 pin ceramic DIP IND Second source
(667KSPS) @ +15 mA/ Low cost
-20 mA o] Rrocess
Voltage output
Internal reference
AD7545 12 2us &maxg +5Vto +16V 20 pin plastic DIP COM Second source
(500KSPS) @ 2mA 20 pin CERDIP IND External reference
MIL Current output
ICL7134 14,13, ius +5V @25 mA 28 pin CERDIP COM Bipolar and unipolar version
12 (1 Mégg{ (excl | ladder) P IND Ex%grnal referer;:ce °
. MiL Current output
HI-DAC16 16 (%ﬁ égg; +15V@ 18 mA 40 pin ceramic DIP COM I[E)ftanslon of HI-562
process
External reference
Current output
IcL7124 16,15, 3ps &max +5V @ 1.5 mA 28 pin CERDIP COM PROM corrected
14 (333KSPS) MiL External reference
Current output

13804




Analog Switches and Multiplexers

Analog Switches: orr <
An Analog Switch will pass or block an analog signal. It is IN
commanded by a digital signal to pass (turn-on) or block ANALOG &————o
{turn-off) the signal. SIGNAL | oN VOLTAGE
o__.
DIGITAL |
SIGNAL
Key Parameters:
Rds(on) or Ron: Resistance of Switch when closed
Toff/on Of Taccess: | Time to open/close switch
Ig or Ig or lgff: Leakage current when switch is open
Vs of Vanalog Analog input signal range
Features:
Fast Switching - 30ns - HI-201HS
High Off Isolation - 65 dB at 10 MHz - HI-222
Low On Resistance - HI-201HS, HI-30X, DG-30X
Types, Configurations (i.e. Single Polu Single Throw)
SPST - Single Dual, Quad
4PST, SPDT - Single, Dual
DPST, DPDT - Single, Dual
Video Switches
Virtual Ground Switch, Switch Driver
l\)ur" N b N oy B vf\(“-l
Analog Multiplexers (MUX) D U
An Analog Multiplexer is a group of analog switches with their analog outputs INPUT 1
tied togother. ____DJ
Key Parameters aatoa e—e?’
Same as above INPUT 2 ANALOG
Bhat
Features BEcoDER

70 Volt Peak-to-Poak Overvoltage Protection - HI-54X  hipgrs

—A

Types, Configurations

1x8, 1x16, Dual 1x4

Dual 1x8, Latchable, Programmable Configuration
Overvoltage Protected, Fault Protected, Video

L
High Channel Impedance in Fault Condition - IH51XX o] CHANNEL ANALOG
Digital Input Latches - DG52X SELECTOR

1x4 or 4:1 MUX ANALOG ._/l'._____

INPUT 4 I

| BTN TR R A SRR e

=

T

Applications of Switches and Muxes
Route analog signals in:

- Data Acquisition systems

- Video Equipment

- Instrumentation and Control Circuitry

- Signal Processing

- Data Processing and Control Systems




Analog Switches

and Multipléxers

Part Description:
1 1 -

Prefix

Package

1 - Dual-in-line, ceramic

2 - TO metal can

3 - Dual-in-line, plastic
4 - Leadless chip carrier
4P - Plastic leaded chip carrier

9 - Flat pack
9P - SOI
0 - Chip form

Prefix _Device

0506

Part Number

Suffix

ICL 7115 J CD_‘L_

Device Family
Basic Device Type
Electrical Option —
Temperature Range
Package

Number of Pins

Pin-Count Designators

Sutfix Number of Pins

A 8

10
12
14
16
22
24
42
28
k73
35
40
18
20

fEdvZrxce—TOTMMUO®

44

10 (0.230" pin circle, isolated case)

Temperature
-2 :-55°C TO +125°C
-4 :-25'CTO +85'C
-5: 0°CTO +75'C
-6 : 25°C DICE PROBE
-8 : DASH 8 HIGH REL
-9 :-40°C TO +85'C
/883: MIL STD

Prefix:
AD.  Analog Devices Alternate Source
ADC:  National Semiconductor Alternate Source
DG:  Siliconix Afternate Source
ICL: Linear IC
ICM:  Microperipheral IC
IH: Analog Switch Family
IM: Microcontroller IC

Temperature Range:

C:  Commercial: 0°C to 70°C
1: Industrial: -25°C to 85°C or -40°C to 85°C

(Specified on Datasheet)

M:  Military: -55°C to +125°C

Package:
B: SOIC
D: Ceramic (Side-Brazed) Dual-In-Line
F: Ceramic Flat-Pack
I: 16-Pin (.6 x .7 Pin Spacing) Hermetic Hybrid DIP
J: CERDIP Dual-In-Line
L: Leadless Ceramic Quad-Pack
M: Plastic Quad-Pack (PQfP)
P: Plastic Dual-In-Line
S T0-52
T. TO-5 (Also TO-78, T0-99, T0-100)
U: T0-72 (Also T0-18, TO-71)
Z. T0-92
M. Wafer
/D: Dice

p to age-Type D s

<~x v »

DG (Analog Switch & MUX) Series

10-Pin Metal Can

14-Pin Flat Pack

Ceramic (Dual-In-Line Package (Special Order Only)
CERDIP

S0IC

AD (D/A Converter) Series

T0-52

CERDIP Ceramic Dual-In-Lme Package
Epoxy Dual-In-Line Package

10-92




Analog Switches
All Switches with Prefix “HI’’ are Dielectrically Isolated (Dl)

1 2 3 4

DG180 IH401A DG186 DG189 DG183
DG181 DG187 DG190 DG184
DG182 DG188 DG191 DG185

HI-5040 DG200 DG201A HI-5047 DG301A DG303A HI-5044 DG302A HI-5046
IH5040 DG300A DG202 HI-5047A HI-301 HI-303 IH5044 HI-302 HI-5046A
IH5140 HI-200 DG211 IH5047 HI-305 HI-307 1H5144 HI~-306 IH5046

HI-222 DG212 HI-387 HI-390 HI-384

HI-300 DG308A HI-5042 HI-5043 HI-5045

HI-304 DG309 HI-5050 HI-5051 HI-5049

HI-381 HI-201 IH5042 1H5043 IH5045

HI-5041 HI-201HS 1H5142 IH5143 IH5145

HI-5048 IH5052 IH5150 IH5151 IH5149

IH5041 IH5053

IH5148 IH5352

1H5341

SINGLE DUAL TRIPLE QUAD
IH5017 IH5009
IH5022 IH5018 IH5014 IH5010
IH5019 IH5011
1H5024 IH5020 IH5016 IH5012




Analog Switches (continued)
All Switches with Prefix “HI’’ are Dielectrically Isolated (D1)

v Vv vy v
fz_In Tz In
s.-ﬁ——e—vld—-‘-ob 8y o—:——rlfn-i—:'—o 04 o-{)b---u:
! e DD otob>--§ [
J o> =3
24 11l o>,
8y o———-o/VA-—a D2 o . q-o
BEIE | S [N
Vg V- Vp V-
SPST DUAL SPST QUAD SPST
Rds(ON) Switch Swikch Analog Sig. Ig Max 1g Max 70/ TON TOFF
Device Sutfix Codes MiL Spec QMax (1) “ON"Y | “OFF"V Range V 259CnA 75/85%¢C n nSec Features

HI1-5040 -2,-5,~7 HI1-5040/883 50 Typ. 3.0 0.8 V-toV+ 0.8 Typ. 500 370 280

IH5140 MJE, CJE,CPE IH5140MJE/883B 50 24 0.8 11 50 100 175 150

DG180 AA,BA DG180AA/883B 10 0.8 20 (V-)+7.5t10V+ 1 300 300 350 Lowest RAS(ON)
AP, BP DG180AP/8838
DG181 AA,BA DG181AA/883B 30 0.8 20 (V-}+5toV+ 1 100 150 180 Low Rds(ON)
AP,BP DG181AP/883B
DG182 AA,BA DG182AA/883B 75 0.8 20 (V-H7510V+ 1 100 250 300
AP, BP DG182AP/8838
DG200 AA,BA DG200AA/883B 100 24 0.8 V-toV+ s 100 1000 500
AK, BK,CJ DG200AK/883B
H!1-0200 HI1-0200/883 80 [oX:] 24 V-toV+ 50 500 240 500
HI2-0200 HI2-0200/883
HI13-0200
HI1-0222 HI1-0222/883 50 0.8 24 V-toV+ 25 200 100 70 RF Video T-Switch
Hi3-0222
HI4P0222 PLCC
DG300A AA,BA, CA DG300AAK/883B 50 4 08 V-toV+ 5 100 150 130
BK, CK,CJ
H11-0304 HI1-0304/883 50 1 35 V-toV+ 5 100 210 160 CMOS Logic, Very
HI2-0304 Low Leakage
HI1-0381 HI1-0381/883 50 4 0.8 V-toV+ 5 100 210 160 Very Low Leakage
HI2-0381 HI2-0381/883
HI1-5041 HI1-5041/883 50 Typ. 3 0.8 V-foV+ 0.8 Typ. 500 370 280 1002 Rds(ON)
H13-5041 Matching
HI1-5048 ~2,-5,-7 HI1-5048/883 25 Typ. 3 o8 V-toV+ 0.8 Typ. 500 370 280 501 Rds(ON)
HI3-5048 =5 Matching
IH5141 MJE, CJE, CPE IH5141MJE/883B 75 2.4 0.8 *10 5 100 150 125

MTW, ITW, CPD IH5341MTW/8838 RF Video T-Switch

IH5341

Q

0G201 AK, BK,CJ DG201AK/883B 125 2.4 0.8 V-toV+ 5 100 480 370  |VeryLow Leakage
DG201A AK, BK, CK, CJ DG201AAK/8838 75 0.8 2.4 V-toV+ 5 480 370 {Very Low Leakage
HI1-0201 -2,-4,-5,-7 80 0.8 24 V-toV+ 50 250 185 220
HI3-0201 -5
HI4PO201  {-5 pLCC
HigPo201  |-5 SOIC
H14-0201/883 Lce
HI3-0201HS | -4,-5 HI1-0201HS/883 50 0.8 2.4 V-toV+ 1 50 30 50  |HighSpeed
HI4P0201HS | -5 pLCC
HI9PO201HS | -5,-9 soic
H14-0201HS/883 LcC
DG202 AK, BK, CK, CJ DG202AK/8838 175 2.4 0.8 V-toV+ 5 480 aro
bG21 cJ 175 08 24 V-toV+ 5 460 360 Low Cost
cY SOIC
DG212 cJ 175 24 08 V-toV+ 5 460 360 |Low Cost
cY 50IC
DG308A AK, BK, CK,CJ DG306AAK/883B 100 1" as V-toV+ 5 100 130 90 ] CMOS Logic, Singlo
oy or Dual Supply Oper. | SOIC
0G309 AK, BK,CK,CJ DG309AK/8838 100 35 " V-1oV+ 5 100 130 90 [CMOS Logic, Singlo
cy or Dual Supply Oper. | SOIC
1H401A 30 Typ. 4 08 211 0.5 50 50 150 | Quad VaraFET™
Switch. Use IH6201
Driver
1H5052 MDE, CDE IH5052MDE/8838 80 0.8 2.4 10 5 100 1000 | 500
I1H5053 MDE, CDE IH5053MDE/8838 80 24 0.8 110 5 100 1000 | so00

IH5352 MJE, NE, CPE 1H5352MJE/8838 75 24 038 V-toV+ 2 100 150 80 RF Video T-Switch




Analog Switches (continued)
All Switches with Prefix “HI” are Dielectrically Isolated (DI)
Ve v+ VL v+

Tz In f12 fu f1z2 fn

4
81.1—8—-—(\1—1« Dt 810-12—rﬂ—1—a Dy 84 o-‘—:——rﬂ—-:'—o Dy
s;-—n—oJ‘l—\'—c D2 o : 4 s;oﬁ——qi'—-—c D3
8 -
8, ——-——J‘H D; 80— 0 Ay
3] 1 e 2 2 —__\f"—r‘ 2 10|
Sasmf————r e Ds . | Ago—‘--—D-D.-. o
DD D Ba i,
Sy v 04
lm 114 113 Iu 11:1 lu
Vg V- Va Ve Va V-
4PST SPDT DUAL SPDT
Rds(ON) Switch Swltch Analog 8ig. 1g Max Ig Max 70/ TON
Device Suftix Codes MILS OMsx (1) “ON"V | “CFF'V Rang 25°% nA 75/85%C nA nSee

HI1-5047 -2,-85,~7 HI1-5047/883 80 3 08 V-toV+ 0.8Typ. 500 370 280 1001 Max Rds(ON) Matching
HI3-5047 -5

Hi-5047A | -2,-5,~7 HI1-5047A/883 23 Typ. 3 08 V-toV+ 0.8 Typ. 500 370 280 50 Max Rds{ON) Matching
HI3-5047A |-5 N

Rds(ON) VinH VinL
QMax (1) Mia ¥ Maxyv

Suftix Codes MIL Spec

I Max 78/ TON TOFF
15/85°CnA | nSec nSes Fastures

DG186 AA, BA DG186AA/8838 10 2 08 (V-14+7510V+ 15 300 350 300 Channal 1 “ON",
AP, BP DG186AP/883B Channol 2"OFF*
DG186AL/883B
DG187 AA, BA DG187AA/883B 30 2 08 (V-)+75t0V+ 5 100 150 180 Channal 1 “ON",
AP, BP DG187AP/8838 Channol 2 “OFF"
DG187AL/8838
DG1gs AA, BA DG188AA/883B 75 2 0.8 (V-}+5toV+ 8 100 250 300 Channoel 1 “ON",
AP, BP DG188AP/8838 Channol 2“OFF”
DG301A AA, BA,CA DG301AAA/883B 50 24 0.8 V-toV+ s 100 150 130 Channel 1 “ON",
AK, BK, CK,CJ Channel 2 “OFF”
HI1-0305 HI1-0305/883 50 " 3.5 V-toV+ 8 100 210 160 | CMOS Loglc, Very
HI2-0305 Low Leakage
HI1-0387 50 4 o8 V-toV+ 8 100 210 160 Channel 1 “ON",
HI2-0387 Channel 2 “OFF*
HI1-5042 HI1-8042/883 80Typ. 3 0.8 V-toV+ 0.8 Typ. 800 370 280 Channet 1 “ON",
HI3-5042 Channel 2“OFF”
100 Max Rds(ON)
Matching
HI1-5050 «2,-5,-7 HI1-5050/883 25Typ. 3 08 V-toV+ 0.8 Typ. 500 370 280 Channel 1 “ON",
HI3-5050 -5,-7 Channel 2“OFF™
501 Max Rds(ON)
Matching
IH5142 MJE, CJL, CirC 113142MJE/883 75Typ. 24 0.8 +10 5 100 370 250 Channel 1 “ON",

Channel 2 “OFF™”

GLE POLE DOUBLE

DG189 AP, BP DG 109AP/883B Channel 1“ON",
Channel 2 “OFF”,
Lowest Rds(ON)
DG190 AP, BP DQ100AP/883B 30 2 0.8 (V-H7S5t v+ 5 100 180 150 Channel 1 “ON",
DG 100AL/883B Channel 2“OFF",
Low Rds(ON)
DG191 AP, BP DQ101AP/883B 75 2 08 (V-)+StoV+ 5 100 300 150 Channel 1 “ON",
DG 191AL/8838 Channel 2 “OFF"
DG303A AK, BK,CK,CJ DG303AAK/883B 50 4 08 V-toV+ 5 100 150 130 Channel t “ON™,
Channel 2 “OFF™
11-0307 | ~2,-5 50 1 3s V-1loV+ 5 100 160 100 {Channel 1 “ON",
Hit-0s0 Channel 2 “OFF™
CMOS Logic
HI1-0380 | -2,-5 50 4 08 V-toV+ 5 100 210 | 160 [ Channet1“ON",
Channel 2“OFF”

HI1-5043  |-2,-5,-7 HI1-5043/883 50Typ. 24 0.8 V-toV+ 0.8Typ. 500 aro | 280 ]cChannel1“ON",

HI3-5043 -8 Channel 2 “OFF"

HI4P5043 -3 1002 Max Rds{ON) PLCC
HI4-5043/883 Matching LCcC

E IH5043MJE/883B 75 3 08 +10 5 100 1000 500 Channel 1 “ON",
He043 Z#E"”E cP Channel 2 “OFF” SOIC
- 2,5, ~ HI1-5051/883 25Typ. 3 08 V-loV+ 0.8 Typ. 500 370 280 Channel 1 “ON",

o-coal  |& > Channel 2“OFF"

HI4P5051 50 Max Rds(ON) PLCC
HI4-5051/883 Matching LCC
tHS143MJE/8838 75 24 0.8 210 5 100 250 150 Channel 1 “ON",

iH5143 MJE, CJE, CPE =8 Channel 2 “OFF”

IH5151 MJE, CJE, CPE IH5151MJE/8838 30 24 0.8 V-to v+ 2 100 500 250 Channel 1 “ON",

Channel 2“OFF"




Analog Switches (continued)
All Switches with Prefix “HI”’ are Dielectrically Isolated (DI)
v+

VL v+ v VL v+
Tz In f12 fn Tz In
1 16} 4
81o—a—-——r\lﬂ—-‘—ob| s‘o—‘—-——o-ﬂ-—;—o Dy 3—991
T D P T .o
1 15| ' 2
4|
sz._..____.—p_._:’_. Dy M °'1;'D'>' -2—003
| Ay o———l )-I>— - —a Dg
*'JE‘D'V‘ s, o_"_c-n-‘L D2
5) 8
sqo—f—oi{® o0y
113 114 lm 114 113 L"
A\ V- VR v- Vp V-
DPST DUAL DPST DPDT
Rds(OK) Analag §lg. I Max 1 Max 70/ TON TOFF
Device Suffix Codes MIL Spec fIMax (1) Range V 25%C nA 75/85%¢C nSec nSec Features
HI1-5044
HI3-5044
IH5144 l W
SRR Sot O
DG183 AP, BP DG183AP/8838 10 2 08 (V-14+7.5t0V+ 15 300 300 350 Lowest RdSON)
DG183AL/883B
DG184 AP, BP DG184AP/8838B 30 0.8 2 {(V-+7.5t0 V+ 5 100 300 350 Low Rds{ON)
DG184AL/883B
DG185 AP, BP DG 185AP/8838 50 0.8 2.4 (V-)45 o V+ 5 100 100 70 RF Video T-Switch
DG302A BK, CK,CJ DG302AAK/8838B 50 4 0.8 V-toV+ 5 100 150 130
HI1-0306 -2,-5 50 4 0.8 V-toV+ 5 100 150 130
Hi1-0384 -2,-5 50 " 3.5 V-toV+ 5 100 210 160 CMOS Logic,
Very Low Leakage
H11-5045 -2,-5,-7 HI1-5045/883 50 4 0.8 V-toV+ 0.8 Typ. 500 210 160 Very Low Leakage
HI3-5045 -5
HI4P5045 -5 PLCC
HI4-5045/883 Lcc
H11-5049 -2,-5,-7 HI1-5049/883 25Typ. 3 0.8 V-toV+ 0.8Typ. 500 370 280 50 Rds(ON) Matching
HI3-5049 -5
HI4P5049 -5 PLCC
HI4-5049/883 LcC
IH5145 MJE, CJE, CPE 1H5145MJE/883B 75 24 0.8 +10 5 100 150 125

Rds(ON)

I Max 70/
IMax (1)

75/85°C

Device Suftix Codes MIL Spec

HI1-5046  |-2,-5,-7 HI1-5046/883 5 0.8 24 “Vio+V | 08Typ. 500 a70 280 ) Channel 1 “ON", Channel 2 “OFF
HI3-5046 | -5 1002 Max Rds(ON) Matching
HI-5046A |-2,-5,-7 HI1-5046A/883 25 3 08 £10 0.8Typ. 500 370 280 | Channel1“ON",Channel 2 “OFF"
HI3~5046A -5 511 Max Rds(ON) Matching
v v
fiz n o
4| -3 O-FD-D—L SWITCH SWITCH
810 T o3 SOURCE O—— 0—0 DRAIN
g ou
AI&‘D‘D'J o—"D‘D—L‘__O ™ IL—— ___’ o
10 »
Azo——-D-D-‘ oTD—D—(r CONTROL
o N
5| [ -0
Sgo—f——a" =0 D2 *‘D‘D‘{ DRIVER
jm 114 Lo TRANSLATOR =
Va V-
DUAL SPST QUAD SPST “T” SCHEMATIC
HI-222, IH-5341 1H-5352

Rds{ON)
NIMax (1)

Switch
“ON"Y

Swlich
“OFF"V

Analog Slg.
RangeV

1g Max 70/

Suftix Codes 75/85%

MIL Spec

Features

HI1-0222 HI1-0222/883 200 100 70 Dual SPST

HI3-0222

H14P0222 PLCC
1H5341 MTW, ITW IH5341MTW/883B 75 24 [+:] -Vio +V 1 100 150 80 Dual SPST

1H5341 CPD

1H5352 MJE, WE 1H5352MJE/8838 75 24 08 “Vio 4V 2 100 150 80 Quad SPST

1H5352 CPE




Analog Switches (continued)
All Switches with Prefix “HI"” are Dielectrically Isolated (DI)

Ir P
T oy
) !u I!O ’ ’ 0 .

2

OUTPUT
F—— 4
STROBE -
—on e, — > 0,

VIRTUAL GROUND VIRTUAL GROUND DUAL CMOS DRIVER

SEPARATE OUTPUTS COMPENSATION FET (ONE OF 2 SHOWN)
Rds(ON) I Switch | Swlitch Anatog $ig. IgMaz 1p Max TON TOFF

Device Suffix Codes MIL Spe: OMax (1) “ON"V “OFF"V RangeV 239CnA nSes Features

ES SEPARATE

]
o -
1H5011 MDE, CDE 10 03 %00 | 4 Channals, CMOS Logic x
1H5011 CPE 5
1H5012 MDE, CDE IH5012MDE/8838 120 0.5 a5 10 0.6 20 500 £00 |4 Channols g
1H5012 CPE o
IH5016 MDE, CDE 150 0.5 45 10 0.3 20 500 200 |3 Channals L
IH5016 CPE + 8
1H5019 MDE, CDE 100 1.5 1" 10 03 20 500 200 | 2 Channals, CMOS Logic 3
1H5019 CPE (/2]
1H5020 MDE, COE 150 0.5 45 *10 0.3 20 500 500 [ 2Channals —
1H5020 CPA
1H5021 CPA 100 1.5 11 +10 0.5 20 500 200 | 1 Channol, CMOS Logic
IH5022 MDD, CDD 150 0.5 45 +10 0.5 20 500 200 |1 Channet
IH5022 CPA
IH5024 MDE, CDE 150 0.8 45 %10 0.5 20 500 500 1 Channel, Compensating FET

1H5024 CPA

o] ] :

IH5009 MDD, COD IH5009MDD/883B 100 1.8 11 %10 0.5 20 500 500 4 Channels, CMOS Logic
IH5009 CPD

IH5010 MDD, CDD IH5010MDD/883B 150 0.3 4.5 +10 0.5 20 500 500 4 Channels

IH5010 CPD

1H5014 MDD, COD 150 05 4.5 *10 0.5 20 500 500 3Channels

IH5014 CPD

IH5017 MDD, COD 100 1.5 " +10 0.5 20 500 500 2Channels, CMOS Logic
IH5017 CPA

1H5018 MDD, COD 150 0.5 4.5 %10 0.5 20 500 500 2Channels

IH5018 CPA

VinH VisL Analag Sig. _Igon TON TOFF
Device Suftix Codas MIL Spec Outputs Min ¥ MaxV Range V 2nA nSec nSec Features

RIVER/VOLT
1H6201 MJE, CJE, CPL:

300 Dual Complementary Outputs,

Drives IH401A




Analog Multiplexers

All MUX’s with Prefix “HI” are Dielectrically Isolated (DI)

GENERAL PURPOSE
DEVICE NUMBER (S) CONFIGURATION Rds{ON)-OHMS
DG508A,IH6108 8-Channel Single Ended 450
DG506A 16-Channel Single Ended 450
DG509A, IH6208 4-Channel Differential 450
DG507A 8-Channel Differential 450
ACTIVE OVERVOLTAGE
PROTECTION CONFIGURATION Rds(ON)-OHMS
HIS08A 8-Channel Single Ended 1800
HI-506A 16-Channel Single Ended 1800
HI-509A 4-Channel Differential 1800
HI-507A 8-Channel Differential 1800
FAULT PROTECTED
DEVICE NUMBER (S) CONFIGURATION Rds(ON)-OHMS
IH5108 8-Channel Single Ended 1800
IH5116 16-Channel Single Ended 1800
1H5208 4-Channel Ditferential 1800
IH5216 8-Channel Differential 1800
LATCHABLE
DEVICE NUMBER (S) CONFIGURATION Rds(ON)-OHMS
DG526 16~-Channel Single Ended 450
DG527 8-Channel Differential 450
DG528 8-Channel! Single Ended 450
DG529 4-Channel Differential 450
MODE PROGRAMMABLE
DEVICE NUMBER (S) CONFIGURATION Rds(ON)-OHMS
HI-516 16-Channel/Dual 8-Channel 750
HI-518 8-Channel/Dual 4-Channe! 750
SPECIAL PURPOSE
DEVICE NUMBER CONFIGURATION Rds(ON)-OHMS
Hi-524 4-Channel Video, Low Crosstalk 1500*
HI-539 Differential, 4-Channel, Low Level Matched 900

NOTE: Most Rds{(ON) Values are Maximum at +25°C.

* This is the Maximum Value Over the Entire 0° to +70°C Temperature Range.




Analog Multiplexers (continued)
All MUX’s with Prefix “HI’’ are Dielectrically Isolated (DI)

stso—so—
3,07 o s o—
so—""0— 5340 0
;00— $100—"""0—
s,0""o— smo—"0—4 ]
sy 3te0—""" 0
s,0—""o— 3mo—""o—{
5,07 Omnnd weo—"0—J
s,0—""o— by
s,o-——oo—. ° 313 Ot O—
. v 515004 s o—""0—
yo—o" 3,00 30— o
sy;0—o" 1,0 o— " .—J
sio—o—" 330" 0—1 10" o
0 o—" )
$y0——a" 1,07 01 13 o—1 FiR
S 3,30 o0— no—""o—{ x
$0——o—" 8,00 140" o— i é’
so—o" 5
O 0 0 ¢ d 0 0 O 0 0 0 )
i & & DN(ouRE M) hhmhy o A A €@ Nohoh x (Lt weun ‘;
N
SINGLE1X 8 SINGLE 1 X 16 DUAL 1 X 4 DUAL1X 8 i
Rds(ON} VinH VinL Analog Sig. Igon TON TOFF
Device Suffix Codes ML Spec NIMax (1) MinV MaxV RangeV 259C 2nA nSec nSee Feaatuien
e————————————
DGS506A AK, BK,CK, CJ DGS506AAK/883B 450 2.4 0.8 V-toV+ 0.01
HI1-05068 -2,-4,-5,-7 HI1-0506/883 450 24 0.8 V-toV+ 0.3 1,000 400
HI3-0506 -5
HI4PO506 -5 PLCC
HI90P05068 |-5,-9 SoIc
HI4-0506/883 Lcc
HI1-0506A -2,~5,-7 1800 4.0 0.8 V-toV+ 0.1 300 300 70 Volt Active Overvoltago
HI3-0506A Protection. See Table 2-6 (5)
HI0-0518 -6 750 24 08 V-toV+ 0.015 120 140 Programmable 1 of 8, DICE
HI1-0518 -2,-5 Differential 2 of 4. Seo
HI3-1518 -5 Table 2-7
H14P0518 -5 PLCC
DG528 AK,BK,CK,CJ DG528AK/883B 450 24 0.8 V-toV+ 0.015 1000 400 Microprocessor Compatible .
HI1-0548 -2,-4,-5 HI1-0548/883 1800 4.0 0.8 V-toV+ 0.1 300 300 Active Overvoltage Protection
HI3-0548 -3 7% Rds(on) Matching. See
HI4P0548 -3 Table 2-8 (5) PLCC .
HI9P0548 soic
H14-0548/883 LcC
HI1-1818A -2,-8,-7 HI1-1818A/883 400 4.0 04 V-toV+ 0.1 500 500
HI3-1818A =5
HI14P1818A | -5 LCcC
IH5108 MJE, IJE, CJI, CI’L. | 11H5108MJE/883B 1200 24 0.8 +13 05 €600 400 50 Volt Fault Protection.
See Table 2-9 (6)
1H6108 MUJE, CJE, CPC 1116 108MJE/8838 350 24 08 *14 0.03 1500 1000 | DGSO08A pin for pin,

ENable strobe

HI1-0506 -2,-4,-5 HI1-0506/883 400 24 038 V-toV+ 0.3 250 250

HI3-0508 -5

HI4POS06 [ -5 pLCC

HI3P0506 -5,-9 soIc
HI4-0506/883 Lce

DG30CA AK,BK,CK,CJ 450 24 0.8 V-toV+ 0.02 250 250

HI1-0506A |-2,-5,-7 1800 4.0 [oX:] V-toV+ 01 300 300 | Active Overvoltage Protection

HI3-050CA | -5 See Table 2-6 (5)

Hi1-0816  |-2,-5 750 24 0.8 V-toV+ 0.03 120 140 | Programmable, 1 of 16,

HI-0816  |-5 ' Differential 2 of 8. See

HI4POS16 -5 Table 2-8 (5) PLCC

HI9P0310 -5,-9 SOIC

DG520 AK, BK, CK,CJ 400 2.4 0.8 V-toV+ 0.2 700 400 Microprocessor Compatible

HI1-0540 -2,-4,-5 HI1-0546/883 1800 4.0 0.8 V-toV+ 0.1 200 500 Active Overvoltago Protection

HI3-0340 -5 Sea Table 2-8(5)

HI4P0S40 -5 7% Rds(on) Maiching PLCC

HI9P0%46 -5,-9 SOIC
HI4-0546/883 Lce

IH5118 MJL, CJI, CPI IH5116MJI/883D 1200 24 o8 113 0.05 ceo 400 Fault Protection,

Soo Table 2-0(0)




Analog Multiplexers (continued)
NOTE: All MUX’s with Prefix “HI’’ are Dielectrically Isolated (DI)

Device
Notes: {2,3)

DGS09A

Suffix Codes

MIL Spec

Rds(ON)
{iMax (1)

400

VinH
MinV

¥inL
Maxy

Analog Sig.

Range V

0.8 V-toV+

Ipott
259 £nA

TON
nSec

TOFF
nSe¢

Features

o

IH6206MJE/8838 300 X

AK, BK, CK,CJ 2.4 0.01 250 250
HI1-0509 -2.-4,-5,-7 HI1-0509/883 450 24 0.8 V-toV+ 0.3 300 300
HI13-0509 -5
HI4P0509 -5 H14-0509/883 Lcc
HI1-0509A -2,-5,-7 1800 4.0 0.8 V-toV+ 0.1 300 300 Active Overvoltage Protection
HI3-0509A |} -5 See Table 2-8 (5)
HI0-0518 -6 750 24 0.8 V-toV+ 0.015 120 140 Programmable 1 of 8, DICE
HI1-0518 -2,-5 Differential 2 of 4.
HI3-0518 -5 See Table 2-7
HI4P0518 -5 PLCC
DG529 AK, BK,CK DG529AK/883B 450 24 0.8 V-toV+ 0.006 1000 400 Microprocessor Compatible
HI1-0539 -2,-4,-5 850 40 0.8 %10 0.001 250 160 Low Level Signals
HI3-0539 -5 3% Max Rds{on) Matching
H14P0539 -5 PLCC
HI1-0549 ~2,-4,-5 HI1-0549/883 1800 40 08 V-toV+ 0.1 300 300 |70 Volt Active Overvoltage
HI3-0549 -5 Protection. 7% Rds(on)
HI4P0549 -5 H14-0549/883 Matching. See Table 2-8(5) |LCC
HIOPO549 -5, -9 SOIC
HI1-1826A |-2,-5,-7 HI1-1826A/883 400 40 0.4 V-toV+ 0.05 300 300
HI3-1826A |-5
HI4P1826A |-5 PLCC
IH5206 MJE, IJE, CJE, CPE | IH5206MJE/883B 1200 24 08 +13 0.02 600 400 50 Volt Fault Protection

See Table 2-9 (6)

IH6206 MJE, CJE, CPE 24 0.8 x14 0.03 1500 max 11000 max

HI1-0507 -2,-4,-5,-7 H11-0507/883 400 24 0.8 V-toV+ 03

HI3-0507 -5

HI4P0S07 -5 PLCC

HIgPOS507 -5,-9 SOIC
HI4-0507/883 Lcc

DG507A AK, BK, CK, CJ 450 24 0.8 V-toV+ 0.02 250 250

HI1-0507A | -2,-5,-7 1800 40 0.8 V-toV+ 0.1 300 300 Active Overvoltage Protection

H!I3-0507A | -5

HI1-0516 -2,-5 750 24 0.8 V-loV+ 0.03 120 140 Programmabite, 1 of 16,

HI3-0516 -5 Differential 2 of 8.

HI14P0516 -5 PLCC

HI9PO516 -5,-9 SOIC

DGS27 AK,BK, CK, CJ 400 24 0.8 V-toV+ 0.2 700 400 Microprocessor Compatible

HI1-0547 -2,-4,-5 HI1-0547/883 1800 40 08 V=-toV+ 0.1 300 300 Active Overvoltage Protection

HI3-0547 -5 7% Rds(ON) Matching.

Hi4P0547 -5 PLCC

HISP0S47 -5,-9 sQIC
HI4-0547/883 Lcc

IH5216

MJ1L, CaL CPI

IH5216M.1/883B

50 Volt Fault Protection

HI1-0516
HI3-0516
HI4P0516
HI9P0516

HI0-0518
HI1-0518
HI3-1518
HI4P0518

-2,-5

DGSs26 AK,BK,CK,CJ 400 24 0.8 V-toV+ 0.2 700 400 1 0f 16 Channels, Micro-
processor Compatiblo. See
Table 2-2

DGSs27 AK, BK, CK,CJ 400 24 08 V-toV+ 0.2 700 400 Differentlal 1 of 8 Channels,
Microprocoasor Compatible.
See Tablo 2-4

DG528 AK,BK,CK,CJ DG528AK/8838 450 24 08 V-toV+ 0.015 1,000 400 1 of 16 Channels, Micro~
processor Compatible. See
Table 2-1

DGS29 AK,BK,CK,CJ DG529AK/8838 450 24 0.8 V-toV+4+ 0.008 1,000 400 Dual 1 of 4 Channels, Micro-

processor Compatible. See
Table 2-3

Programmable 1 of 16,
Differential 2 of 8. See
Tables 2-2 and 2-4

PLCC
ilello)

Programmable 1 of 8,
Differential 2 of 4. See
Tables 2-1 and 2-3

PLCC




Analog Multiplexers (continued)
All MUX’s with Prefix ‘“HI” are Dlelectrically Isolated (DI)

Rds(ON) VinH Vinl Analog $lg. TON T OFF #of
Suftix Codes MIL Spec OMax (1) MinvV MaxV RangeV nSec nSec  [Channels| Tad Features
HI1-0506A =2,-5,-7 1800 40 0.8 V-toV+ 0.1 300 300
HI3-0506A -5
HI1-0507A -2,-5,-7 1800 4.0 0.8 V-toV+ 0.1 300 300
HI3-0507A | -5
HI1-0506A -2,-5,-7 1800 40 0.8 V-toV+ 0.1 300 300 1x8 | 2-1
HI3-0506A -5
HI1-0509A -2,-5,-7 1800 4.0 0.8 V-toV+ 0.1 300 300 2x4 | 2-2
HI3-0509A {-5
HI1-0546 ~2,-4,-5 HI1-0546/883 1800 4.0 08 V-toV+ 0.1 500 500 | 1x10 |2-2 | 7% Rdtfon)
HI3-0546 -5 Maltching
HI4P0546 -5 PLCC
HI9P0546 -5,-9 :lello]
HI4-0546/883 LCC
HI1-0547 -2,-4,-5 HI1-0547/883 1800 4.0 0.8 V-toV+ 0.1 300 300 2x8 | 2-4 | 7% Rds{on)
HI3-0547 -5 Matching
HI4POS47 -5 PLCC
HIgPO547 -5,-9 SOIC
HI4-0547/883 LCC
HI1-0548 -2,-4,-5 HI1-0548/883 1800 4.0 08 V-toV+ 0.1 300 300 1x8 | 2-1 | 7% Nds{on)
HI3-0548 -5 Matching
HI4P0548 -5 PLCC
HI9P0548 -5,-9 Soic
H14-0548/883 LCC
HI1-0549 -2,-4,-5 HI1-0549/883 1800 40 0.8 V-toV+ 0.1 300 300 2x4 | 2-3 | 7% Rde{on)
HI3-0549 -5 Matching
HI4P0549 -5 PLCC
HI9P0549 ~5,-9 SoIC
HI4-0549/883 Ltce
—
1H5108 MJE, lJE, CJE, CPE | IH5108MJE/883B 1200 24 0.8 *13 0.05 €00 400 1x8 | 2-1
IHs118 MJLCA,CPI IH5116MJ1/883B 1200 2.4 0.8 %13 0.08 €00 400 1x16 | 2-2
1H3208 MJE, WUE, CJE, CPE | IH5208MJE/8838 1200 24 0.8 +13 0.05 €00 400 2x4 | 2-3 | Differential Input
1H52168 MJI,CJ\, CPI IH5216M.1/8838B 1200 24 0.8 +13 0.05 600 400 2x8 | 2-4 | Differential Input
12 18
IUR] y——(‘b—rb— < FB(IN)
13 |
$18 GND >——1
14
N2 >———-—d//’ o0—9
18 ¢ rai0um)
15
S$1G GND >
w3 >—L 2 qurput
SIG GND >——b‘—$
\ SWITCH ( SWITCH
4 10F4 ] SOUHCE O—O0 DRAIN
816 GND > OECODER N L ©oun
316 60 >—] !
17 lu NG conTROL
DRIVER
A5V SUP +ISV EN A Ay TRANSLATOR
6ND
“T» MUX “T” SCHEMATIC
Device Rds(ON) | VinH vint | Anateg sig. 1p0ft ToN | ToRf
Notes: (2.3) aMax(l) | Mav | Muv Rangev | 25°C nSec Featuras
RE/VIDEO

1500

HI1-0524 -2,-5
HI3-0524 --'i. Channol Isolation @ 10MHz
HI4P0524 -5

24 08 110 1 of 4Video, ~60dB OFF
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Microcontrollers, Microprocessors & Memory

6805 8-Bit Microcontroller Family

6805 Devices 68HCO5 Devices

3 Micron 1.2 Micron

4 Transistor Ram Cells 6 Transistor RAM Coells
4 MHz Only HC Devices- 4 MHz

HSC Devices- 9 MHz
HCL Devices- Low Power Version

General 6805 Core Features
Hardware Software ) )
- 8-bit architecture - Software compatible with entire 6805 family
- Fully static operation - 61 instructions and 10 addressing modos
- Self-check mode - Indexed addressing for tables
- Master reset and power-on reset - True bit manipulation
- Single 3-6V power supply - Memory-mappod /O
- Power-saving stop and wait modos - Efficient use of program space
- Versatile interrupt handling
- 8 x 8 multiply instruction in C4, C8 and D2 versions

80C86/88/286 Microprocessors
- Pin-and function-compatible with NMOS equivalents
- Fully static CMOS designs
- Bus hold devices eliminate pull up resistors on bus and control lines
- Available in /883 compliant versions

80C86 5 & 8 MHz Gommercial 5 MHz Military
80C88 5 & 8 MHz Commercial 5 MHz Military
80C286 12.5 & 16, 20, 25 MHz Commercial 10 & 12.5 MHz Military

CDP-1800 8 Bit Microprocessor/Microcomputer Family

-7 Micron

- Fully static low power CMOS

- Six transistor RAM

- 16x16 register array for use as program
counters, data pointers, or data registers

- On chip DMA, interrupt, and flag inputs

- One output and four input bits

Memories

RAMs Modules PROMs
Densities 1K-64K . Densities 64K - IMEG 512x8 2Kx8
Commercial - /883-DESC-JAN Mil Temp Range

Low Power CMOS
Six Transistor Arrays

-E'“

.g
s
5
=




Microcontrollers, Microprocessors
& Memory

68HCO05 Microcontrollers

0] E T
Family Part No. B etione!
Enhanced
D:g;?a%ﬁan Product Option

80CXXX Microprocessors

PACKAGE/OPTION

SUFFIX LETTER

Dual-In-line sidebrazed ceramic DIP_

D

Dual-in-line plastic DIP

Small outline plastic SOP

["Plastic leaded chip carrier PLCC

Metric plastic quad flatpack MPQFP

Chip (when applicable)

Enhanced product screening I.e., burn-in
(optional for D, E package types)

xXIoolZz|x(m

Single-In-line package (SIP)

NN

Electrical option

Family Part No.

Package
Designation

Memories

Synchronous
- Latched address bus
- Address must be valid
prior to chip select

Asynchronous
- No address set up time

T

Electrical
Option

Enhanced
Product Option

Prefix —T

Part Number
H (Harris) Temperature
2 [-B5°Cto+125°C
Famil Perfom\ance Grade § :0°Cto+70°C
Mt Memory B:Hghperomance 6 : 100% 25°C probe
Package  Relaxed speciﬁcat!on (dice only)
: Ceramic DIP Vary high speed 8 :-55Cto+125°C
1B : Brazed seal with bum-in
3 :PlasticDIP 9 :-40°Cto +85°
g : aeg:gsbs :lﬁ)rg:zs /883: Fully eo_ren&llant to
6 :Siimling Mil-5td-853C
0 :Chipform

1800-Series Microprocessors & Microcomputers

M 89.?3.6 - llﬂ (883
Part Number
80CXXX : CMOS Microprocessor B : -55°Cto-125'C
Temperature fange 82CXXX : CMOS Peripherals with burn-in
Pl 9-;(%) o oes ‘C
: 0 +
M : -55°Cto+125°C Package Ty, Speed Designation 883 REVC
X : 425°C P: P?astlc%elP Perlpherals PProcessors compliant
D : Ceramic DIP 5 SMHz Blank : 5MHz
X : Unpackaged device Blank : 8MHz : 8MHz
R: Laadless chip carrler <12 12MHz
S: Fl:{aSﬂrlI: leaded chip carrier :;8 : ;8”%
Q : Pingrid array 20 :20Muz

PACKAGE/OPTION

SUFFIX LETTER

Dual-in-line sidebrazed ceramic DIP

D

Dual-inine plastic DIP

Small outline plastic SOP

Plastic leaded chip carrier PLCC

Metric plastic quad flatpack MPQFP

Chip (when applicable)

Enhanced product screening l.e., burn-in
| (optional for D, E package types)

Single-in-line package (SIP)

Nl XTo|Zz|xim

sy
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6805/68HC05 Microcomputer Family

All members of the 6805 family are designed around a common core which consists of CPU, timer, oscillator,
control, bidirectional I/O, RAM and ROM. This common core is expanded to provide versions of the 6805 with
additional memory, I/O lines, interrupt capability, timer counters, and serial interfaces.

SERIAL :
PERIPHERAL
INTERFACE '

ADDITIONAL §
TIMER
CAPABILITY |}

EXTERNAL
ADDRESS/DATA
BUS &

CPU
VO PORTS

MONCATIONS ADD%O NAL B
COMMUNIC g
INTERFACE PORTS |

ROM WITH '
SELF - CHECK

CDP6805 CMOS Family Core Architecture Block Diagram >
.5
H H E
Harris 68HC05 Quick Reference %’
EXTERNAL £
RAM ROM ADDRESS .
PART NUMBER BYTES | BYTES SPACE 1/0 LINES OTHER FEATURES =
. . ‘
CDP6805E2 112 8K 16 8 Bit Timer
CDP6805E3 112 64K 13 8 Bft T!mer
CDP6805F2 64 1089 16 8 Bft Timer
CDP6805G2 112 2106 32 8 Blt_Tlrf!er Counter
CDPBBHC/HCL/HSCO5C4| 176 4160 24 16 Bft Tfmer. SCl, SPI
CDP68HCMHCL/MHSCO5C8| 176 7744 24 16 Bit Timer, SCI, SPI
CDP68HC05D2 96 2176 28 16 Bit Timer, SPI

E suffix denotes DIP, Q suffix denotes PLCC, X suffix denotes 10 hour burn-in.
Standard part is -40°C to +85°C, /3 suffix denotes -55°C to +125°C

Additional I/O Features Available
. % 2 Fg 1§ Bit Timers with Prescalers
- Serial Peripheral Interface (SPi) Provides Interface to Expanded Off Chip I/O.
See Peripheral Section for Available Functions
* Keyboard Interfaces
* Pulse Width Modulators
* Watch Dog Timer

4A01



6805/68HC05 Microcomputer Family (Continued)

68HCO05 6805
68HCO5C4 | 68HCO5C8 FEATURES 6805E2 | 6805E3 | 6805F2 | 6805G2
68HCL0O5C4 | 68HCLO5C8
FEATURES 68HSCO05C4 | 68HSCO5C8 | 68HCO05J3
Technol CMOS | CMOS | CMOS | CMOS
Pad(ag:(%y E Q E Q| E Q E
Technolog; CMOS CMOS CMOS
Package(s! E Q N EQN|EQN Pins 40 44 40 44 | 28 28 40
On-Chip RAM (Bytes) 112 112 64 112
Pins 40 44 44| 40 44 44 | 40 44 44
On-Chip RAM (Bytes) 176 176 96 External Address Space 8K 64K - -
On-chip User ROM (Baytes) 0 0 1089 ( 2106
External Address S - - -
On-Chip User ROM (Bytss) 4160 7744 2176 Bidirectional VO Lines 16 13 16 32
Unidirectional YO Lines 0 0 4in 0
Bidirectional VO Lines 24 24 28
Unidirectional /O Lines 7in 7in 3in Memog e Yes Yes Yes Yes
Timer Size (bits) 8 8 8
Memory M, o Yeos Yes Yes
Timer glzo ts) 16 16 16 Prescaler Size gsltz) 7 7 7 7
Extemal Timer Oscillator No No No No
Prescaler Size g;tﬁ N N *
External Timer llator No No Yes Serial Peripheral Interface No No No No
Serial Comm. Interface No No No No
Serial Peripheral Interface Yes Yes Yes
Serial Comm. Interface Yes Yes No Ker Scan Interface No No No No
VO Port Handshaking No No No No
Keypad Scan Interface No No Yes
VO Port Handshaking No No No Interrupts: Extrnl Extml | Extrnl | Extrnl
v Timer Timer Timer | Timer
Interrupts: Extrnl Extrnl Extrnl SWI swi SwI SWI
¥ Timer Timer Timer
SClI SPI | SCI SPI | SPIPortB Computer Ogeraﬂng No No No No
SWI SWI swi Property (C P_}
lllegal Opcode Trap (I0T) No No No No
Computer 889rating No No No
Properly ( P%_ 8 x 8 Unsigned Mult. Instruc No No No No
llegal Opcode Trap (IOT) No No No PWM No No No No
8 x 8 Unsigned Muit. Instruc Yes Yes Yes Self-Check Mode No No Yes Yes
PWM No No No Oscillator Mode Quartz Quarz {| RCor RC or
Quartz | Quartz
Sef-Check Mode Yes Yes Yes
Oscillator Mode RC or RC or RC or Oscillator Startup - - No No
Quartz Quartz Quartz
Osdllator No No Yes
Delay Msﬁg:b%n
“Prescaler fixed as divide by 4
HC05C4 | HCLO5C4 | HSCO05C4
FEATURES HC05C8 HCLO05C8 HSC05C8 FEATURES 6805E2 | 6805E3 | 6805F2 | 6805G2
Typical Power Dissipation Typlcal Power Dissipation
at Tm- 25°C Max & at Ta = 25°C Max &
5V: (HCL shown at2.4V & 5V: ﬁ-iCL shown at2.4V &
Fosc = 1MHz) FOSC = 1MHz)
Run 17.5mW {.2mw 33.5mW Run 35mW | 35mW | 10mW 12mW
Walt Mode SmwW S5mW | 3mW 4mwW
Wait Mode 8.0mW 0.5mw 15.0mwW StOp Mode 25uw 25}lw 5uw 5uw
Stop Mode 10.0uW <2.4uW 10uW

Additional Features
* 1.2 Micron

* 6 Transistor RAM Cells

* HC Devices 4MHz
* HSC Devices 8MHz

* HCL Device Low Power Version

4A02

Additional Features
« 3 Micron

* 4 Transistor RAM Celis

* 4MHz Only




80C86/88 and 80C286 CMOS Static Microprocessors

80C286

Features:
« Compatible With NMOS 80286
 Static CMOS Design for Low Power Operation
B (0 0 O PP 5mA Maximum
D L o 220mA Maximum (80C286-12)
« High Performance Processor (up to 19 times the Throughput 8086)
» Large Address Space
- 16 Megabytes Physical
- 1 Gigabyte Virtual per Task
« Integrated Memory Management, Four-Level Memory Protection and Support for
Virtual Memory and Operating Systems
» Two 80C286 Real Address Mode
- 80C286 Real Address Mode
- Protected Virtual Address Mode
« Compatible with 80287 Numberic Data Co-Processor
* Wide Range of Clock Rates
- DC to 25MHz (80C286-25)
- DC to 20MHz (80C286-20)
- DC to 16MHz (80C286-16)
- DC to 12.5MHz (80C286-12)
- DC to 10MHz (80C286-10)
» High Bandwidth Bus Interface (25 Megabyte/Sec)
« Available in a 68 Pin PGA and PLCC Packages

80C86

Features:
» Compatible With NMOS 8086
« Completely Static CMOS Design

2
]
E
]
2
8
=

- DC to 5MHz (80C86)
- DC to 8MHz (80C86-2)
» Low Power Operation
B o 0 - 500pA Maximum
B0 00 10mA/MHz Typical

< 1M Byte of Direct Memory Addressing Capability
= 24 Operand Addressing Modes

« Bit, Byte, Word and Block Move Operations

+ 8 Bit and16 Bit Signed/Unsigned Arithmetic

« Bus Hold Circuitry Eliminates Pull-Up Resistors
« Available In 40 Pin DIP and 44 Pin PLCC/LCC

80C88

Features:
- Compatible with NMOS 8088
« Direct Software Compatibility with 80C86, 8086, 8088
» 8-Bit Data Bus Interface: 16 Bit Internal Architecture
» Completely Static CMOS Design
- DC 5MHz (80C86)

- DC 8MHz (80C86-2)

» Low Power Operation
D o o1 - P 500pA Maximum
T o 01 ] ~ 10mA/MHz Maximum

- 1 Megabyte of Direct Memory Addressing Capability
» 24 Operand Addressing Modes

- Bit, Byte, Word and Block Move Operations

« 8 Bit and16 Bit Signed/Unsigned Arithmetic

« Bus Hold Circuitry Eliminates Pull Up Resistors

« Available in 40 Pin DIP and 44 Pin PLCC/LCC

[4A03]



CDP1800-Series Microprocessors and Microcomputers

Features:

« 16 x 16 Matrix of Registers for Use as Multiple
Program counters, Data Pointers or Data Registers

« Single-Phase clock; Optional On-Chip Crystal-
Controlled Oscillator

= Four Flag Inputs Directly Tested by Branch Instructions
« Programmable Single-Bit Output Port
« Static Circuitry - No Minimum Clock Frequency

+ 8-Bit Parallel Organization with Bidirectional Data Bus and

: { r
« Flexible Programmed /O Mode Multiplexed Address Bus
10 REQUESTS
MEMORY ADDRESS LINES
VoRLAGS /S CONTROL
ENSME | DMA
EMSME \ /T \  ouT
MAG MA4MAZMA0  EF1 EF3
MA7 duas duasfuas EF2 [erq DMA l.N_T CLEAR WAIT
T 2048- N
B ] ey I T
- Mux CLOCK -
”™ Logic cock
BYTES M- X TAL
™ RAM @ H»-SCO SEATE
CONTROL AND CODES
- TIMING LOGIC H-SCl
N e~ G LOGIC
MODE
CONTROL £r2 > TPA
- - TPA Lo TPB SYSTEM
‘@‘_] 10 > WWE TIMING
o | INTERRUPT INSTRUCTION [ MRD
1 Locic DECODE
REGISTER T
ARRAY
le (g) R(0).1R(0).0O}] R
BUSO ROLER()0
BUS1 o R2)IR(2).0 ‘ _L
BUS 2 [ LATCH No
u ronpoel | o | & @l & [Hd [ & nt = Cumanos
EUS3E [RiAY RiMo| + |PECOOE N2
BUS 4 3
R(E)IR(ELD
BUS S [RE):1[R(A.0
BUS 6 I ! } |
sust 8-BIT BIDIRECTIONAL DATA BUS
Specifications
ON- ON- MAX |INSTRUC. MAX ADDI-
MEMORY| CHIP CHIP |CLOCK| TIME TIMER/ BUS OPER| PKQG TIONAL
ADD RAM ROM | FREQ | MINMAX |COUNTER| PRE- STRUC- |INTER-| LATCH | TEMP | NO. OF|INSTRUC-| FEA-
TYPE (BYTES) |(BYTES)|(BYTES)| (MH2) (us) BITS SCALERS| TURE RUPTS| Vo (‘C) PINS TIONS |TURES
CDP1802A 64K - - 3.2 5.017.5 - - Multiplexed| Off- -55'C | 40D 91
CDP1802AC Address Chip to 40E
Lines +125°C| 40Q
CDP1802BC| 64K - . 5.0 3.2/4.8 - - Multiplexed| ./ Off- -55°C| 40D 91
Address Chip to 40E
Lines +125°C| 40Q
CDP1804AC 64K 64 2K 5.0 3.2/16.0 8 +32 Multiplexed| Off- -55'C | 40D 123
ress Chip fo 40E | Includes
Lines +125'C Call/Return
CDP1805AC| 64K 64 - 50 | 3.2165 8 <32 [Multiplexed| O | -55°GC| 40D 123 8-Bit
ress Chip to 40E | Includes | Timer/
Lines +125°C| 40Q |Cal/Return| Counter
CDP1806AC| 64K - . 50 | 3.2/16.0 8 +32 | Mulliplexed] v | Of- | -55°C| 40D 123 | 8Bit
ress Chip to 40E | Includes | Timer/
Lines +125°C| 40Q |Cal/Return| Counter

o)




CMOS Static RAMs

STANDBY DATA RET. OPERATING
PART SPEED ACCESS CURRENT CURRENT CURRENT
NUMBER SIZE DESIGNATION TIME ICCSB ICCDR Iccop PACKAGES
< 1K - SYNCHRONOUS
CDP68HC68R1 | 128x8 Serial 100ns 15pA 1pA 10mA 8-Pin PDIP
CDP68HC68R2 256x8 Serlal 100ns S0pA 1pA 10mA 8-Pin PDIP
< 1K - SYNCHRONOUS
CDP1821C 1Kx 1 13 255ns 1000pA 200pA 10mA 16-Pin CERDIP
CcDP1822 256 x 1 13 450ns 50060\ 100pA 8mA 22-Pln PDIP
500ns 1000pA 380pA 10mA 22-Pln CERDIP
CDP1823 128x8 13 450ns SOOJLA 100pA 8mA 24-Pin PDIP
505ns 1000pA 400pA 10mA 24-Pin CERDIP
CDP1824 32x8 13 710ns 200pA 40pA 8mA 18-Pin PDIP
825ns 500pA 40pA 10mA 18-Pin CERDIP
CDP1826C 64x8 1000ns 50pA 25pA 10mA 22-Pin PDIP
22-PIn CERDIP
MWS5101 256x4 L2 250ns S0pA 10pA 8mA 22-Pin PDIP
L3 350ns 200pA 50pA 8mA 22-Pln CERDIP
1K - SYNCRONOUS
M- B 180ns 10 BjlA 4mA/MHz 18-Pin PDIP
HM-6508 1Kx1 250ns 10% 13;1A 4mA/MHz 16-Pin CERDIP
HM-6518 1Kx 1 B 180ns 10pA BpA 4mA/MHz 18-Pin PDIP
X 250ns 10pA 10A 4mAMHz 18-Pin CERDIP
HM-6551 256 x4 B 220ns 10pA 10pA 4mA/MHz 22-Pin PDIP
300ns 10pA 10pA 4mA/MHz 22-Pin CERDIP
HM-6561 256 x4 B 220ns 10pA 10pA 4mA/MHz 18-Pin PDIP
300ns 10pA 10pA 4mA/MHz 18-Pin CERDIP
4K - ASYNCRONOUS
MWS5114 1Kx 4 3 200ns 100pA 50pA 8mA 18-Pin PDIP
2 250ns 100pA 505!’,\A 8mA 18-Pin CERDIP
1 300ns 250pA 1254A 8mA
4K - SYNCRONOUS
HM-6504 4K x 1 S 120ns 25 15 7mA/MHz 18-Pin PDIP
S/83 120ns 50% zsﬁ 7mA/MHz 18-Pin CERDIP
B 200ns 25pA 15pA TmA/MHz 18-Pin LCC
B/883 200ns 50pA 25pA 7mA/MHz
300ns 25pA 15pA 7mA/MHz
/883 300ns 50pA 25pA 7mA/MHz
HM-6514 1Kx4 S 120ns 25 15 TmA/MHz 18-Pin PDIP
5/883 120ns 50;1“2 25p“2 TmA/MHz 18-Pin CERDIP
B 200ns 25pA 15pA TmA/MHz 18-Pin LCC
B/883 200ns S50pA 25pA 7mA/MHz
300ns 25pA 15pA TmA/MHz
/883 300ns S0puA 15A TmA/MHz
16K - SYNCRONOUS
2Kx 8 B 120ns 50, 25 10mAMHz 24-Pin CERDIP
HM-6516 200ns 100pA 50% 10mAMHz 32-Pin LCC
16K - ASYNCRONOUS
- 55ns 100, 40 70mA 24-Pin CERDIP
HM-65162 2Kx8 g gns X ‘&A 20% 70ma 24-Fin CER
90ns 100pA 406:A 70mA
[ 90ns 900pA 300pA 70mA
- 16K x 1 S 65ns 50pA 20pA 50mA 20-Pin CERDIP
HM-65262 oKx B 70ns 50pA 20pA 50mA 32-Pin LCC
85ns 953’10‘1/( 20, 50mA
c 85ns WA 400pA 50mA
64K - ASYNCRONOUS
- 8Kx 8 B 150ns 100,LA 75pA 20mA 28-Pin CERDIP
HM-65642 150ns 250)A 150pA 20mA 32-Pin LCC
[¢] 200ns 400pA 250pA 20mA
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CMOS Static RAM Modules

STANDBY DATA RET. OPERATING
PART SPEED ACCESS CURRENT CURRENT CURRENT
NUMBER SIZE DESIGNATION TIME IcCSB ICCDR iccop PACKAGES
64K - SYNCHRONOUS
HM-6564 BiKsﬁ 8 gr -8 350ns 800pA 400pA 28/58mA/MHz, 40 Pin Substrate
X
64K - ASYNCRONOUS
HM-8808 8K x8 5 100ns 250pA 125pA 70mA 28 Pin Substrate
/B 120ns 250pA 125pA 70mA -
150ns 900pA 400pA 70mA
HM-8808A 8K x8 5 100ns 250pA 125pA 70mA 28 Pin Substrate
(2 Enables) B 120ns 250pA 125pA 70mA
150ns 900pA 400pA 70mA
128K - ASYNCRONOUS
HM-8816H 16K x 8 m 70ns 800pA 320pA 400mA 48 Pin Substrate
85ns 800pA 320pA 400mA
256K - SYNCRONOUS
HM-92560 ?%lé X g 150ns 500pA 350pA 15mA/MHz 48 Pin Substrate
X
HM-92570 3126l§<x 81 gr 250ns 600pA 450pA 15mA/MHz 48 Pin Substrate
X
(Buffered)
256 - ASYNCRONOUS
HM-8832 32K x 8 B 180ns 250pA 200pA 15mA 28 Pin Substrate
-8 180ns 900pA 750pA 15mA
1 MEG - ASYNCRONOUS
HM-91M2 128K x 8 or 8 180ns 2.0mA 1.0mA 20mA 48 Pin Substrate
64K x 16 200ns 2.0mA 1.0mA 20mA
CMOS Proms
STANDBY DATA RET. OPERATING
PART SPEED ACCESS CURRENT CURRENT CURRENT
NUMBER SIZE DESIGNATION TIME ICCSB ICCDR IccopP PACKAGES
4K - SYNCHRONOUS - FUSE LINK
HM-6642 512x8 B 120ns 100pA - 20mA/MHz 24 Pin Minl-CERDIP
200ns 100pA - 20mA/MHz 24Pin CERDIP
28 PinLCC
16K - SYNCHRONOUS - FUSE LINK
HM-6617 2Kx 8 B 90ns 100pA 20mA/MHz 24 Pin Mini-CERDIP
120ns 100pA - 20mA/MHz 24 Pin CERDIP
- 32PinLCC
4K - UV EPROM
IM6654 512x8 300ns@10V 90ns - 6mAMHz 24 Pin CERDIP
450ns@5V 120ns
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Peripherals

Real-Time Clock/Clock Generators
« Keeps track of time from 1/100 second to 128 years
« Starts system or application programs at specitic times
« Generates clocks, reset, & synchronization for processors and peripherals
« Events can be time and date stamped

Bus Drivers/Latches
 Dual RS232 transmitter/receiver with single +5V supply
- Address, data bus latch, driver & decoder functions with tri-state output control
* 300 pF drive capability
« Differential driver/reciever for small area networks

Timer/Counters/Display Drivers
« Generates accurate time delays under software control
« Provides delay timers, + N counters, square wave generator, and
retriggerable one-shot
+10 MHz count frequency
« 7, 14, & 16 segment display drivers for LCD or LED Alphanumeric displays
« 10 digit or 8 alphanumeric character display

Parallel YO 4-Wire Interface
» Programmable paralle! VO ports for interfacing peripheral equipment to the
microprocessor system
« Provides printer, keyboard, and display interfaces

UARTS/Baud Rate Generators

» Full duplex serial communication channel between microprocessor and
external peripheral equipment

« Parallol-to-Serial & Senal-to-Parallel conversion of data at 1 Mbaud data rate

* Programmable word length, stﬂ: bits, parity, and modem controls

« Low powaor oporation of 1 mA/MHz

Bus Controllers
= Generates all control, command, & arbitration s'gnals for 80C86/88 & 80C286
« 16-bit, 4 channel, 12.5 Mbit (data transfer rate) DMA . .
- Services prioritized interrupts from peripheral components in polled or interrupt
driven fashion

Special Functions ARINC Interface
Keyboard Encoders = ARINC Spaecification 429 Compatible

* Up to 100K Bits/Sec
SPI Bus Peripherals
« 4wire 6805 SP! serial bus peripherals (RAM, A/D, CLK, PWM, Port)

Manchester Encoder Decoders )
- Bi-Phase serial data protocol with error detection, self clocking & bit
synchronization .
« Variable data length at 2.5 Mbits per second
« No DC or low frequency component generated from serlal data

+'53 key ASCII + 32 HEX * Dus! Receiver, One Transmitter on One Chip

Per:iphél:a_is '




Peripherals

Ordering Information

Micro/Memory - 1800 Series

CDP 1802 A

t— Bum-in

Voltage Designation - C = 5 Volts
Lack of C = 10 Volits

Performance Upgrade or Modification
Type Designation

Circuit Digital Processor

Family Part No.
Egha;ced
i roduct
Package Designation Option
Electrical Option
PACKAGE/OPTION — SUFFIX LETTER
Dual-in-line sidebrazed ceramic DIP D
| Dual-in-line plastic DIP E
Small outiine plastic SOP M
[ Plastic leaded chip carrier PLCC N
Moetric plastic quad flatpack MPQFP Q
Chip (when applicabls) H
Enhanced product screening l.e., burn-in X
(optional for D, E package types)
Single-In-line package (SIP) P4
Electrical option 1,2, 4

80CXX Family Product Code

Temperature Range: -—T . t B : -55°Cto +125°C
C: %?C to +70°C T zsg)g&m!’ec':'mos Microprocessor with bumn-in
| :40CW485C  packageType:  g20XXX : GMOS Peripherals
M:ESCh425C  p: Plastic DIP. : OMOS Ferp
’ )'% : CO%DJE Device Speed Designation
5 e Srr T
: Plas :
Chip Carrier Blank : 8MHz 2 : 8MHz
G: Pin Grid Array
Prefix Device Suffix
CA 3306
Device Family Profix:
Device T Basic Device Type AD Analog Devices Altsrmate
ype Electrical Option ADC: Naﬂonal %o;nlcondum
Electrical Option Temperature Range gtLJ : ﬁmlﬁc Altemate Source
Pac | St
H W aml
Package N ol Pins M Microsontoberic
'I’ompontun Hl
Pin-Count Designators IG : Comm, 0'0 0 70°C
Prefix: Suffix [ Number of Pins : '“"“3""" Tl 123010 85°C or
CA : LinearICs A |8 (Spoclﬂod on datashoet)
g :g P-clugo
Bac!mge: b |14 8 IC
: Ceramic DIP E |18 D : Ceramic LLSldo—Brazod)
E : PlasticDIP F |2 F Duakin
F cgnmp + Ceramic Flat-Pack
H : Chip G |24 | B 16—pln 6x7pinspadng)
J 3—Layer Ceramic Leadless ';' g J cER DiP om-uﬂ.
K : Ceramic Flat Package J |22 L : Leadless Ceramic Quad-Pack
L : Single Layer Ceram K |35 M Plastic Quad-Pack (PQFP)
M geagllls-ss ‘(!‘.I,hlp F?l:;ger L |0 g Plassﬁ;: Dughin-Line
*Pakage T aove N |18 T i T3 (850078, To0s,
Q: gg‘;&"’c"'l"ca’"“ R |3 U : TO72 (also TO-18, TO-71)
ge W | 10(0.230° pin dircle, 5‘, 3 .srv%rgr'
Isolated case) .
“ | ) D : Dice




Clock Generators - 80C86/88/286 Family

Generates system clock, reset, & ready
synchronization for 80C86/88 systems.

Features:

- 8 MHz system clock (33% Duty Cycle)
- Parallel crystal inputs
- lccop: 40 mA @ 8 MHz

Applications:
- System/Peripheral clock generator

82C84A - Clock Generator Driver

P
Ai§ 9_ o 1.
O -+ RESET

17 —qtCK
X XTAL
" OSCILLATOR n
n 0sC
‘e 11
2
? — 1 e ik
CSYNC v m AL LALls SYNC
c v I
PCLK X1 CSYNC
AENT X2 aovy —
it l .
RDY1 ASYNC ) - ——D—p—{>—. o
READY £F) ani _|>.,.
RDY2 73 aovz A L—l
AEN2 o0sc 3 t R
— ) .
413 RES AN —D-J ] 0 D [ af+ Ataor
GND RESET £ J )
isvag 2 I

82C85 - Static Clock
Controller/Generator

wn

AEs sty

- = - st
Conniniomat -
stant Loeic
= aisiaar

csvue

wser
—_—D

Generates complete static clock control, reset, "o — - Goe [y
& ready synchronization for 80C86/88 systems. s | u
Features: - |
- DC to 8 MHz system clock I =CTRER— [ .
- Supports stop-clock, - aae o
stop-oscillator & low freq. O
operation ot we
- Generates both 50% & 33%
dUtY T
cycle clocks o
- 100 uA standby mode =CHE— "
Applications: s I NN FO e
- Systom/peripheral clock generator =Crai—
- Systom power control o Y9 e
82C284 - Clock Generator/Driver
Generates system clock, reset, & ready —
synchronization for 80C286 systems. RES RESET
ARDY n E vee SYNCHRONIZER
Features: srov [2] 7] anoven o —
- DC to 12 MHz system clock snovew [3] 5] 51 X — D } L1 o
- XTAL or EFl source reaov [4] [i5] so e —
(dynamically switchable) en [5] 4] ne FE —
- 2 mA/MHz ICCOP e [ 5 e W
x1 2] neser
Applications: x2 [g] DEE o
- Systems/peripheral clock generator GNo [ i) cox
- Multibus clock generator/Sync L e

4B01
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Timebase Generators

ICM 7207/A - Timebase
Generator

Oscillator & frequency divider providing 4 control
outputs for frequency counter timebases.

Features:
- Low power dissipation of < 2 mW
- Counter outputs of +2'2, +2", +(2"x10)
- Low impedance output drivers s 100
- 10 MHz, 1 PPM/V frequency range

Applications:
- System timebases
- Frequency counters
- Calibration generators

o +3 (o)

out/m

couTROL = ) G orru
CONTIOL = 0 CAT €408O

ICM 7209 - Timebase Generator

Oscillator clock generator with two outputs

Features:
- Output frequencies of OSC & OSC/8
- Disable controls for both outputs
- 10 MHz, 50 mW frequency range

Oscillator and frequency divider with four outputs.

CSCILLATOR

Features:
- Guaranteed 2 volt operation osc our [§]
- 10 MHz, 100 uA frequency ran?e
- 4 outputs: 1 pulse/sec, 1 pulse/min,

16 Hz and composite 1024 + 16 + 2 Hz :
- Output inhibit function T
ouT 4

~ BT

- 5X TTL fanout with 10 ns rise/fall time . ?
osc ourt (3] [7]Vas osein ) Do__D' @_ﬁ}%wn-
Applications: [ o
- Oscillator clock circuit e ]D % ourt
ICM 7213 - Timebase Generator

I

Applications:
- Real time clock Generator
- System timebase

voo 0]
v [4] on mEsey TesT [11) out

T :




Real-Time Clocks

P Time Keeping Alarm Power
Interface Oscillator Functions Functions{Down Modes
]
)
3 -
5 ARHERE
Type Comments =* cl%l=
and é 5 ¥ :- g’ %
Applications e o 2 -1 HHE E 5
- L -8 1
H g s z o| (3 g 5 s ] <
sl<|8 |E[.] 1 €] |1B18|51Z]2 Z(E | B3
HEIEIREEREIBREREHHE 2350_'% 1
HHHEHEHEHRHEHEERHEEEREHBHE
- -_— [ - [ . -
NFHEIRHE .:éif.;.ﬁggﬁ:i".;gzz
ilm| g ] gla x:«zo 21817 a2l E| 25| 8
295Ei5¥::§ »1x|8l%| g-—53—>~n
FHEHEAHEHHAAEHHHHRMEEHENE
53:2{‘&:.’:7—'“}2:‘5 2823’?%%5%
wtn!n._nosin elal<|<|¥m|S ola|a|d|a
1800 Series
CDP1879 Real-Time Clock
4:; 10.?:/0;:ntlon 24« el b *l*l° ole . 504
6805 Series 4B
CDP6818 Real-Time Clock PWS RAM 7]
Moter Bus for Connection to Any uP E
24l o| 0| o] o |50 ¢ . o|ojo|e| of efe . . 50 _g
Q.
¥
[
Q.
68HCE8T1 Real-Time Clock with RAM and
Power Sense/Control
3-wire SP| Bus Peripheral 16 olel32]o|e] of ofe]e N o e]el12
General
1cM7170 Real-Time Clock - Time Keeping &
Date Stamping for Personal
Computers, C icati 24 o] o . L] oleo} oe ole|e o o] o|le]je]|e|5
Robotics, Auto, etc.




Timer/Counters

‘l;::, Counter Modes Counters
T c °
2 £ o o 3 E
T Comments a & wo| =8
yee and = “:‘g _5»_'_ ‘gg 2%5 5 5,
Applications 815 3 2% ‘6’3 -g: g- ge ?
& 3 8 .5'0 _:8'5 8': [ af |~ o 8 4
5 |9 c S2lwes| ocs £0 2 € £l £
ElE| £ | 22|22 E|.52E| [ 3| &
o [g| Z8| S§| 35| 35 %353 (3| |3 HE
5| 285|885 28 £85 5% &85 |8 8 2 gl &
E|8| p2|L28|fpe| Ebe| 88 |25 |5 |2 =l 2| 3| £
15| So|2%g|e5x| g52 =0 |88s (2|22 HEIEE
6| CE|lhx £E| Qg€ e e |8 |2 |2 EI R M
?lg|«0 S0| EG5| 65| 282 R E] 2181 3 =
R R B HHEHHBEEE
Sls geo3| 88 25| 2a |ta¥ 3 |2]|8|8 slal 5| <
5|2|558|553| 338|538 22 (32E |8 2|5|8(S|5|8]3
1800 Series
Dual Timer/Counter
CDP1878 Power Supply, Motor Control, Square
Wave Generator, One-Shot 4V 0 10.5V
Operation CDP1800 Serles Poripheral ol . . . o [1]12]e]2]|2]e
80C86/88 Series
82C54 Programmablo Interval Timer/Counter
for eneraﬁonofAccuratoﬂmoDaIays
Under Software Control in 80C8
nSl,smﬂl Real—Thloclod< ol e ° . O . . ° 100 3| ¢] 3(3 |
tor Control Wanchdongmor.Square
Wave Gen. note 1
6805 Series
68HC68W1 D ital Pulse WIdlh Modulator Modulates
Iockln a Variable Freq.
g SignalaPh
MnIrDIPGB 5 SPI Serlal UF Mo s |81 1]

Note 1: Reloading of count register will allow variable duty cycle. Otherwise this mode generates a square wave output.
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Timer/Counters with Display Drivers

Dispay Functions
LED |LCD{ VH Unit Universal
Count Counters
b3
2 x = .
Type Conllnmonu g g ; § ? 2 . 5 g §
Applications zZ| 5| ZE] = 4 E % ﬂ =
;18] &l ¢ 2 o > ©] 8] 2
HHEE ] HREAE a| |2l g
HERE HEREHHEHHREHERE
clelfe|l S| % ¢ g I g(8]8 Sla 5 N g 3 o E 5
HHHHEEHEEEHRAHEHEHEERHHMEEEIE
HHHHEEEHEHHEBEHERHHHEEE
81318 al25|Slal 2| z|2fc|c|=|a|ald|3|&|8] 8 2|3
4 DIGIT
ICM7217 Industrial control: presat predetermining . . . a e[eo]e oo e []2
IcM72178 | loads compare fegister from D . . o[e(e dele =2
1CM7217C ° o 4 ofele ofefe]| e[ 2
4.5 DIGIT 4B
1cM7224 10uA operating current. Can be . el o o] . of o 15|
cascaded for more digits. g
ICM7225 Has brightness adjustment. 10pA o
current with display blanked, i ef of 10O elofof e 15 e £
cascadable. =
(7]
5.5 DIGIT a
ICM7249 Event timer counter, hour meter. 14 3 ole . .
prog ble modes. Selectable input
filtaring.
7 DIGIT
ICM7208 Use with ICM7207A for a 7-digit . efef U o oo e 2.5
frequency counter.
8 DIGIT
ICM7216A Unlversal frequency counter with display . L ] ol oj o] ol e . 10
drivors. 4 internal times, auto
1CM7216B d:w:'nsnlpolnt.leag:g zerobl::ldng, * i ol ofoje oo . 10
ovorfiow indication. Display off, hold, P o | o Py ol e Py
ICM7216¢ and roset inputs. 10
ICM7216D . o e . ofe . 10
ICM7226A lSameuch7lmsglgéperold& time . ol e ol o] e] o] 0| of of o @ 10| o
interval avor 5 [L1 ts, uP PIA
ICM72268 eompaﬁblo.ww puts, JP M el e ol ol o| el of of ¢ o 10

0 These counters will measure frequency when used with the ICM7207 (0.01 and 0.1 second timebase) or the ICM7207A (0.1 and 1 second timebase)




Display Drivers

# Ofotr:m;&u" Display Type Font Interface
{ &
o g & k™ 2
Type o g 2 5 2
Applications 3 § : >< 3
£ 2 5 ol o -
g ot - - i X <} ' o =
g g HERE: K g l1ads | &
& B g I O g 7
EE 3 8 8 d |2 £
e § & = 3 i o o % | B
§ E o 2 g = E
~| < < < 4 Q‘ N 3 =] o]
S = (e e = = ) I S I § X g pa [ 'ﬁ
« w = o] «] o G YY Y S D 9 = o 3
1CM7211 | Drives cormrauondal LOD displays. In:ludes gc 4 * . M 1000
ICM7211A ESCDg';l)\;'ars. er chain, latches, Interface an 4 . Py ° 1000
ICM7211M 4 . . . 200
ICM7211AM 4 . . . 200
1ICM7212 | prives commol?egnode LE(? ﬁﬁayﬁ. 120?1 : ° ° * 1000
current controlled outputs. Includes latches, . . .
1CM7212A interface and brightness control. 1000
ICM7212M 4 . * * 200
ICM7212AM 4 . . * 200
L ] L] L]
ICM7218A | 4 ocode formats crives up to 64 Independent oo °] Isso
ICM7218B | LED's. Includes 8 x 8 memory, multiplexed 8|8 . o e . 550
LEDdrivers, decoders, interface and control. 88 - 1= .
1ICM7218C | applications include bar graphs. 500
ICM7218D 8|8 . °fe . 500
ICM7218E 88 . °ie . 500
ICM7228A 8/ 8 . ol i °| |sso0
ICM7228B 88 . °fe . 550
ICM7228C 88 . o *| |s00
ICM7228D 8/ 8 . ol . 500
ICM7231A | 8 digits, 16 annunclators onCOM,hexadecimal 8|1 3 d . 500
ICM7231B | 8digits, 16 annunclators on COM 3, code B 8|1 3 . . 500
ICM7231C | 8digits, 16 annunclators on COM 1 +3, codeB | 8}1 3 . . 500
ICM7232A | 10 digits,20annunciatorsonCOM3,hexadecimal | 1020 3 . *|as0
ICM7232B | 10 digits, 20 annunclators on COM 3,code B | 1020 3 . *i350
ICM7232¢ | 10 digits, 20 annunclators on COM 1 +3,codeB | 1020 3 . *I3s0
ICM7233A | 4alphanumeric characters. 4 3 . . 500
1CM7233B | 4 alphanumeric characters. Full-width numbers 4 3 . ) 500
1ICM7243A | 8alphanumeric characters + decimal pt. can 8 . 0 o o 250
1ICM7243B | be daisy chalned or cascaded. 8 . . .| o 250
C A3 16 1 | BCD-TO-Saver segment decoder driver 1 . . . 2600
C A3 16 8 | 2digt BCD-TO-Saver segment decoder driver | 2 . . . 2600

[4B0s)




Bus Drivers/Latches

CDP1853 - N-Bit 1 of 8 decoder

1800 series 3 to 8 decoder for YO and memory systems

Features:
- Direct VO command decoder
for 1800 uP's —4_out 0
-4 10 10.5 V operation no 2> —2-out 1
- 1.6 mA drive/200 ns prop delay 10F8 __GL ouT 2
3 DECODER OUT 3
n-2>— 1 ouT 4
14 10 ouT 5
o S P =4
Applications:

- VO & memory address decoder
- Chip select decoder

EN

cLock Al Tn D
(TPA)

cLock B 1S
(TPB)

‘@
[E

.
=S
a2
i~
(]
o,

CDP1881/1882/1883 - 6-Bit/7-Bit Latch and Decoder

Memory system address latches & chip select decoder for 1800 series.

Features:

- 4-bit latctv2 to 4 decoder (1881/82)
- 5-bit latchv2 to 4 decoder (1883)

- Decodes 16K/32K of memory M40 > m D—(9) 48
(1881, 1882)/ 1883

- 175 ns prop delay MAL

)
2
3
Applications: : 00— = S DL
- 1/0 & memory address . )@
latch & decoder s ﬂ:’ d .
- Chip select decoder . co LM ts2
9
o

4807



Bus Drivers/Latches - 6805 Series

Features:

- 6805 SPI bus serial peripheral

- 0.5 A per output with overvoltage/
overcurrent protection

- Current limiting & transient protection

- Fault feedback & unlatch feature

Applications:
- Lamp, relay, or solenoid driver
- Automotive
- High breakdown voltage/high
output current

10
ROM
My

CDP68HC68P2 - Octal Serial Solenoid Driver

Octal open collector high current output driver.

——
cx ] 4] Voo o 1 0] voo
Az (1] conTROL
alz CONTROL
E 13 ] E 18] NC
o [3] [12] 1oL mooe [4] 7] ToiE
wooe [4} 7] cs ne [5] [1€] cs
sus+ 5} 1] scx ne [¢] [15) scx
4] NC
sus - [g] [5] rec ause [7] ol
we [3] [13] nC
XM
vss [T ] sus- (o] 12] Rec
Vss [ig 7] xmm
sex Qp——————————— !
ARBITRATION COLLISION BUSH
cmir O—! -l,] oETFCTON DETECTOR &
22 | sus-
e Qe Cniiish, 1
Ze
uooeO—> oeTEETION Le
wORD COUNTER comTaoL EH
cLock . ‘:" Enaron e
OIVIDER CLOCK GEN RA'J

TO_OTHER

CONTROL  10LE S81 CHIPS

Features:

- Differential bus for minimum EMI
- Data-collisionvidle detection

- Bus arbitration

- Power-on reset

Applications:
- Small area networks
- High speed serial communications
- Multiple 6805 bus system

]

CDP68HC68S1 - Serial Bus Interface

Differential driver/receiver for small area networks.

osc [} ~ 16] Voo
Nt 2] 15] Ant
Mmiso [3] [14] A2
Mosi [4] 3] A3
sck [5] [12] Ala

cE [&} 1] as
extaer. [ [0] a6
Vss 2] (5] a7

SP1 CONTROL LOGIC

[Acctaver cowearaton I?I STATUS RCGISTCR I_W_E

EERACEE

CONTROL RCGISTCRS |

SHIFT RCGISTCR
-8

e DATA RCGISTERS (READ ONLY)

4 -8
CAR -
SHOTFCR AD CONVCATCR LATCH
STABILIZED 10
SUCCESSIVE APPROXIMATION
CONTROL LOGIC

2 osciaton |
10- BIT CAPACITOR ARRAY

ADDRESS RCGITCR

STATUS CONTIOL
RLGISTERS I LIATLRS

*USED AS VOLTAGE weuT
IN EXTERNAL M PLIUNCE.
MODE.

CAPACITOR SWITCH ARRAY

_.._3_.| ANALOG MULTIPLLXCR i
i RCFLRCNCE l

e
ANALOG INPUTS

14B08




Bus Drivers/Latches - 80C86/88/286 Series

82C82/83 - Octal Latching Bus Driver

High drive octal latching buffer. ==t 1
SR
. bvee ; ‘ L
Features: o0, O S e
- Tri-state non-inverting/inverting outputs oo, - fommmoe- i @
- 25/35ns prop delay, 300pf/20 mA drive 00, S, Nl
- 2.0 volt operation Ulg Juo, Cby i ; &
- Gated inputs for low power operation oty Hoog C3-i 1 HE Q)
oig Juos - :L """" ‘: E]
on Jnog I NN
L 5i J00; R, H tg
Applications: Gh D SHIY L ] =3
- Address latch for 80C86/88 system e
- Data storage A A
A -

[z
=1

82C86/87 - Octal Bus Tranceiver

High drive octal bi-directional bus tranceiver non-latching.

.,‘. uu . N

) g

Features: 82C86H 82C87H S e 2

- Tri-state non-inverting/inverting ) Waw 2

outputs no) 1 wpvee “apvee £

-30ns Frop delay, 300pf/20 mA drive M2 190gg 1913 Bp a.
- 2.0 volt operation Az 13 188y 18[384
- Gated inputs eliminates bus pullups & Ayl 17h8 b
greatly reduces power consumption VP P = B; 5 B_§
As(]6 15[384 15(7 By
Paadio o A7 14[dBs 1485
Appl!catlons. A7 8 13 P Bg 13,:]8_6
- Multimaster pP systoms gEde 12hs 1zh &
- Isolated bus systoms, local/remote U 7

GNoQie n(OT nar

Bus Drivers/Latches - General

ICL 232 - Dual RS-232 Transmitter/Receiver

Features: P
- Single +5v power supply, ¢ 10v outputs o ] Ve
- 2 drivers with 300 ohm power off impedance N\ " moviocov ] [@on
- 2 receivers with + 30v input range and Cie [TE) Ve i VOLTAGE INVERTER
0.5 v hysterisis Ve 15} GND
o- 3 14 Moy
Applications: = T A
- Computers, modems c2- 3] 77 R1 oy
- Printers, terminals, peripherals v-[E] (11 11
T2 ] 13 12y
R2,y [ (3] R2gyr




Bus Controllers - 1800 Series

Expands interrupts in CDP-1800 uP series to 8
priority interrupts relieving the 1800 from polling.

| 3
3

)
H
2

CDP1877 - Programmable Interrupt Controller

WRITE PAGE REGISTER

tgo.._. MR ‘2 WRITE CONTROL REGISTER
Features: aan, 3 anre v s
- 8 programmable/prioritized interrupt levels <+ " READ POLLING REGISTER
- Edge sensitive interrupt inputs
- Individual interrupt masking nERD LONG BRANCH
- Interrupt vector address generated
aase O— o
REGISTER A en AfOSTER  Lone BRancH
€N CLEAR EN EN
Applications: I e >
- Alarm systems | | ENCoERs . oRancH
- Communication systems O Gl [ meoTen [ o, s
- Industrial control ™ O = [—{ceneranion
:: 8.: 1 ] PoctiNG
Tascaoe —{i 28~ Voo - ~—— REGISTER -
i OEE o~ H i e
RY RN mel - - Lo Qoo
‘l_m:: ’:‘ ::‘fsf ™ (O— CLEAR ceear—] miemvac [T 1] veeer mirs FQeust
o —~{s 20f~suso DATA sus2
B L L
MRO —(3 16|~ €3 1L BuUSS
ves s r CONTROL REGISTER J._{;‘E,:‘;"E.'ob %suss
80C86/88/286 Series
82C59A - Priority Interrupt Controller
Expands interrupts to 8 priorities relieving the system of polling.
Features:
-12.5 MHz bus
- 8 programmable/prioritized interrupts
expandable to 64 in master/slave
configuration
- ge or level sensitive IR inputs
- 8085/86/88 INT vectors generated
- 8 prioritized modes of operation
INTA INT
% l L
. DATA
or-00 () Boren K= I CONTROL LOGIC I
Applications: I T T
- Alarm systems
- Industrial control _ ! ! K
- Telemetry systems ] Do " wresmorr = B
Ao - LoGKC SERREVéCE :Eﬁslgﬁgzvu REQUEST IR3
= i e K= ‘miE= ns
=
CAS O CAANCADE ' r '
-~ s INTERRUPT MASK REG
Ep=: N el ]

i )

U

INTCRNAL BUS




Bus Controllers - 80C86/88/286 Series

82C37A - DMA Controller

Allows external devices to transfer data directly to/from system memory at a very high rate.

_ o] [ ]
Features: i R G =
& —=d e
- 6 Mbytes/sec data transfer rate o o] —_— e |
8 16 b‘ d f w CLOCK ] TINING. l 1‘. *
-gor 3 it data transfer mode x o YT READ WRITE BUFFER
- Four independent maskable channels ] R P T T .
- Memory-to-memory, block, & i ——] Kl dom s | e i
demand transfers i -—g .
o] P
mewa [ iow (] ‘
mimw [J4
REAQY ({» -
s e o
A%Ipsl(lgg}el (:yr;tse :ms ADSTY (0 ":::: .7‘_.J 5?:?‘ CouMAND ) INTERWALDATA BUS 0an
= HRQ | ROTATING
 Molimater sysiams m L
- Multimaster systems g p—
Dackz Qe
DACKI 1S
OREQY (s
DREQZ (17
QREQY
OREQD ('8
16801 vss (J20
]
§
5
82C88 - Bus Controller £
& = MaDC
, . : = o o
Provides control & command timing signals for : I

CommanD commMAN

80C86/88, 80186/188 systems in MAX mode.

- o SIGNALY

SonaL
Gantaaton

b—t— oR

- sow

l__ f—f—e o

Features:

- Three-state command outputs
- 8 MHz Multibus™ compatible

- 20mA command output drive —_ N N PR o soomniarcoure
e I e Rl
Aw)lications:
- Multimaster bus systoms
- Max modo 80C86/38 system
82C89 - Bus Arbiter
Provides full bus arbitration and contro! for multi-processor 80C86/88 system
Featu res - ARBITRATION @_
. BCLK
- ParalleVserial/rotating priority resolving — > i -
- Synchronization with Multi-Master bus 5 WTERFACE i SIGRALS
:gg;;%cr:gnlyoca 'asbl(uyaoag) sacee/e0ced g sehimTon :ll%
sich 0 pvee
(7= P2 s‘_l @
. 8Y88/RE! 18 A0 oty o
Applications: nmge wpax  ame |0 s o _

- Multi-Master systems wit 15 [ITRILCK "w.;'l o] e - S18TM
BReQ 7 14 [DANYRQST =3 SIGNALS
sPROC)8 13 AR SYSB/RED
fFaRge 12 piamg

cxot]r0 11 IBOSY —I
t1} [11

Multibus™ is a registered trademark of Intel Corp.



Parallel 1/O Interface

7. Port Input/Output
Interface | Configuration Ports
[
Type g .
° o E| 3
‘-'é 2 g g E o
] E ®
Cormare o £ | ol € E S & PEERE
Applications 8 HEE R 2| 8 » 8 5 3| 5 2
S A (2l 82 el 2 B35S E
H i s ol 3| s £
2 ° 3 %. {:’ e g E E. ‘.fal=+ o] © ': ol ©
ol 8 2l ~] £l ol 5] s & £l ©f 2| 5| & £] @
el &3 8|l o] o | =] S 3 3 5 2 | ©| ©
3l & 2| *| & 8 § 2 s 2. E]
o tl = £| £ £ 2
=] ] Kl §. 8 3| 2| 9] G| 6| 9 £ § ol ©
8| 3| & 5| 2| Bl & w| =| s £ 5] &
| =| €| ©| £| o @] £| = S| 5| £| 4| &§| & &
Programmable /O Interface
CcDbP1851 Interfaces Peripheral Equipment to the 1800 4P ° e{2|2|2 |1 Po ele ole
Keyboard & Display Interface, Printer or CRT Interface,
LED Driver. 40 to 10.5V Operating Range.
SDP1es2 8-Bit Input/Output Port 1111 oleje
cDP1874 Interfaces 8-Bit Parallel Peripheral Equipment 111 . .
CDP1875 to the 1800 uP. Address latched, Keypad Interface, Printer Interface. 111 . .
4V to 10.5V Operating Range { 1 .
Parallel Interface
CDP6823 Peripheral Equipment Interface for 6805 /P .
Motel Interface Circuit. Keyboard/Display I/F, Floppy Disc Interface, elele]l31313 P4le e | o] o
Printer/CRT Interface.
Single Port Input/Output
68HC68P1 6805 SPI Bus Serial Interface. 3-6V Operating Range. On Board 11111 8le|ele]e
Capacitor (PR & Port Pins) Port Expander, Keyboard/Printer
Interface.
82C55A Programmable Peripheral Interface
Bus Hold Clrcuitry Eliminates Pull Up Resistors For Switch and LED . | 3| 3] 3] 1 o e | o @] oo
Contfigl {




UARTS/Baud Rates Generators

o pP Serial IF‘W Clk/Baud
> Interface Interface ::‘n{?g?s Rates
)
[}
R
a
Type Comments g 5
Afndu 2 ~5 ] i
pplications ] 5555" 2 E
H HHEMEME = £ [x
Ela| |E|&|ElS]| [3]8 313
HHBHEBERUHE s
” E1E|x|a als |E ; w |«
E:? o|la|x glsl - lngx!
S T E 3|8 * 53|38
sg?&:‘é»‘-‘*é"ix- s |[F[a]Z
HHHHEHHEAEHAEHEE ggg‘ﬂ:
= a s|&
“EE%E"‘&'ESEE‘:";Q gxgg
Slalal3|Sl8(2]E]|S S H L 3 glels
«lgiz|z|2|e]|ajd|d]|a|d|d|S|&]B|al2|%]| & |5|6]|a
CDP1854 Programmable UART with False Start-
Bit Detection 4 V - 10 V Operati 40 » el4lejeleae|e . 200 [16] |e

CDP65C51 15 Programmable Baud Rates

250KBand w/Ext, I Clk
(Datas;/r;lo:om(.:r:r:tmlF)uncﬂom 28 ol6{ ]|l fe[ef*]*]"]" * (4,16 [16{e o

CDP6853 Programmable UART with Moter Bus
(250K Baud w/External Clk) 28l ejejeje|G|e|ole]|eo|o|e]le lo o |e ¢|4.16[16] ¢ | ¢
Data SetModem Control Functions

82C50A :‘Bn:'ﬁlc’::'r‘r‘:qb" 40 ejlo|e|1t] o] e|o|o|o|e|e|e[o[e |o|e[625 (16|

2
[
]
£
a2
=
[
a

82052 1M Baud Easy-to-Program UART/Brg.
72 Selectable Baud Rates 28 . e{8lelefle|lolelojo]e|e ol1M |1]e

Programmable UART/Brg w/Complete

HD6406 Modem /F DMA Capability 40 eloflo]|8lo|e|o|ofolalo]o]e|alelol1M [1]e
HD6402R Industry Standard Stand-Alone UART elole]|e
CDP6402 6402R - TTL Compatible Inputs 40 3 500 (16 he
40, 3 sfejeie 200 [16] |-
HD4702 Programmable Bit Rate Generator
Provides 13 Commonly Used Baud 16 *|195 |16} »
Rates




Manchester Encoder/Decoders

Features:

- Independent encoder and decoder

- No DC component allowing transformer coupling

- High noise immunity .

- Complete clock recovery and phase lock-in '

- Encoder converts NRZ data to Manchester Il data adding a command or Data sync
%ulse and parity. (6408,1 5530,15531)] )

- Encoder converts NRZ data to Manchester Il data adding eight Manchester zeroes
and a command sync pulse ﬂ6409) ’

- Decoder reco?nizes sync pulse as a command or data sync, decodes the data into
NRZ, checks for parity éexoe t 6409), and checks for Manchester errors.

- On-chip oscillator (6409 only]

- Repeater mode reconstructs Manchester code input with a recovered
clock (6409 only)

HD-6408,6409,1550,15531 - CMOS Manchester Encoder/Decoder

Manchester (Bl-phase) encoding and decoding of a serial data stream intended to service the requirements of MIL-STD-1553
and similar Manchester Il self clocking, encoded, time division multiplexed serial data protocols.

A%pllcatlons:

- Military aircraft data bus standard
- Telemetry systems | |
- Magnetic tape recording | !
- Fiber optic communications
- Security systems
- High speed modems |

1
|
I
NON RETURN |_J__——|_;_
TO ZERO | |

|
|
|
! j
| |
BIPOLAR ZERO : ! ! !
| ! |
I
[}
|
{

Part Pin Data Frame Data Temperature
Number Config. Length Rate Range

HD-6408 24-Pin 16 Bits 1.0 Mbit/sec -40°Cto+85°'C

HD-15530 24-Pin 16 Bits 1.25 Mbit/sec -40°C to +85°C
-55°Cto +125°C

HD-15531 40-Pin 2-32 Bits 1.25 Mbit/sec -40°C to +85°C
-55°C to +125°C

HD-1553B 40-Pin 2-32 Bits 2.5 Mbit/sec -40°C to +85°C
-55°Cto +125°C

HD-6409 20-Pin Complete 1.0 Mbit/sec -40°C to +85°C
Variable -55°C to +125°C
BIT PERIOD 1 2 3 4 5

1 |

BINARY CODE [ 1 o I 0

BIPOLAR ONE |—,_-‘_J——I__r—'__,—

14B14




Keyboard Encoder

CDP1871 - CMOS Keyboard Encoder

Interfaces Between a CDP-1800 Series P and a Keyboard Array.

Features:
» Scans and Generates Code For 53

* 4 to 10.5 Volt Operating, S0pA

Applications:

Key ASCII Keyboard Plus 32 e |

HEX Keys (SPST Mechanical

Contact Switches) S
= RC-Controlled Debounce Circuitry ouso
« N-Key Lockout 2, e ’?

Vo O
» Keyboard Encoder Vea' O
(1]
» Keypad Encoder o, —{ von
= o
03 — NTROL
L ALPHA v
— DEBOUNCE
o8 — RPT oA O¢—
i 4 oy —
o8 —
STATUS -—
08 — usT LATCHES oF 8|
010 —] oUs 8 — Ux
D11 — oUs 3 T O¢— — by
st —] DUS ¢ Tetnany.
sz — sy Frion I
s3 — ous 2 *gY PO
s¢ — oUs 1 =0 O @
S5 — bus o o TSN o D! DANE D11 AUSA BHFT CONTROL
S8 — cs4 LEs Lras
sT — cs3
sa — cs2
Vs —i tst

SPI Bus Peripherals

Interfaces Extemal Analog Signals to 6805-Series pP via 4-Wire SPI Serial Bus

Features:
« 10-Bit Switched Capacitor, Successive Approximation A/D
* 14 uS 10-Bit Conversion Time
= 8 Multiploxod Analog Input Channels
« Intrinsic Sample and Hold

CDP68HC68A2 - CMOS Serial 10-Bit A/D Converter

Applications:
« Sensor Interfaces

» Communication Systems
* Telemetry Systems

INTERRUPT E
LoGic

swsadloun t——[é"_lmj

| ACC LATCH COMPARATOR I
§P1 CONTROL LOGIC R
oy ‘CONTROL REGIS TERS. -t
EI” conmaLioce [ .
——
et ‘.
o5 \J v ‘411 AR v
g 5] Voo o
T t 15) AN ADORESS CONTROL
MISO E E AR n
Mos! (7] 73] As ADDRESS REGITER
sck 5] 2] A v 3
MN.MM“YHEB
— 7] A oo e ——-‘—>—
EXT-REF. E no WSED AS VOLTAGE INPUT
VSSE A :Ot!. e é] iouo-aci

L1

=

4B15

a
g
£
a
‘=
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SPI Peripherals

CDP68HC68P1 - CMOS Single Port Input/Output
CDP68HC68P2 - CMOS Octal Serial Solenoid Driver
CDP68HC68R1 - CMOS 128 Word by 8-Bit Static RAM
CDP68HC68R2 - CMOS 256 Word by 8-Bit Static RAM
CDP68HC68S1 - Serial Bus Interface

CDP68HC68T1 - CMOS Real-Time Clock with RAM & Power
Sense/Control

CDP68HC68W1 - Digital Pulse Width Modulator

ARINC Interface

HS-3282 - CMOS ARINC Bus Interface Circuit

Programmable Bus Interface Circuit for ARINC Specification 429 and Similarly Encoded Serial Data Protocols

Features:

» Data Rates Up to 100K Bits/Sec

« Dual and Independent Recsivers,
Connecting Directly to ARINC Bus T S T T T T T R T T ? — "?,." |

« Separate Receiver and Transmitter
Sections

« 16-Bit Parallel Data Bus =S

« 32 or 25 Bit Serial Word Length oy

* FIFO Holds Up to 8 ARINC Data

U187 oSy

13 64 10008)

VN2 (000s)
'

conThoy

8 00y
YL 1001

Words for Transmission et
« Single 5V Supply ]
« 40-Pin CERDIP and 44-Pin LCC P i
« Full Military Temperature Range o
@
I
e do
panc sur mlv l
___________ |
HS-3282 Functional Dlagram
HS-3182 - ARINC Line Driver
Features: Applications:
« Converts HS-3282 Transmit Outputs to ARINC Bus Levels « Commercial Aircraft Data Bus Standard

* Adjustable Rise/Fall Times

* Programmable Output Differential Voltage
» 16-Pin CERDIP and 28-Pin LCC

« Full Military Temperature Range

@)



CMOS Logic

Logic Families
FCT Bus Interface Devices

Features:

- 8, 9 and 10 bit high current drive bus interface devices

- 1.5 micron, low power BiCMOS process

- Drop-in replacement for bipolar FAST and AS logic

- Epncal gate propagation delay = 3ns @ 5V

- JEDEC standard 64/48 mA sink current capability

- 4.75 to 5.25 volt operation

- No input/output diodes to Vg - eliminates bus contention
- allows hot card insertion

- Low groundbounce - Vg|p = 1V typical

é\d'vanced CMOS (AC/ACT) Logic - SsI, MSl logic functions and medium current bus interfaco
avices

Features:

- 1.5 micron CMOS process
- ACT provides drop-in replacement for bipolar FAST

- AC provides direct interface to CMOS

- Typical gate propagation delay = 3ns @ 5V

- JEDEC standard 24 mA sink/source drive curront capability
- 1.5 to 5.5 volt operation for AC devices

- 4.5 to 5.5 volt operation for ACT devices

- Low groundbounce - Vg|p = 1V typical

Ic;ligh Speed CMOS (HC/HCT) Logic - ssI, MS! logic functions and low current bus interface
evices

Features:
- 3 micron CMOS process
- HCT providos drop-in replacement for LSTTL
- HC provides diruct interface to CMOS
- Ep:cal gatgdpro(s)u7nlion del'a()( = 8ns @ 5V .
- JEDEC standard 4/6 mA sink/source drive current capability
- 2to 6 volt operation for HC devices
- 4.5 to 5.5 volt oporation for HCT devices

CD4000 Logic - SS!and MSI logic functions

Features:

- 7 micron CMOS process
- CMOS input compatibility
- Typical gate propagation delay = 60ns @ 5V B
- EDEC standard 0.4 mA sink/source drive current capability
- High voltage operation: )
3 1o 18 volt operation for B series
3 to 12 volt operation for A series . .
- High noise immunity at 10-15V; ideal for noisy environments




CMOS Logic

FCT Nomenclature (Example: 74 FCT 245 ATE)

<D XX ECT X XXXXX T X XX
Type deslqnatlon High Rehabilnty screening
Prefix designation upto5 3A- FU“Y com&gnt with
for Harrls digital Bus Interface Family -
logic IC TTL Input Levels Low nolse/low
groundbounce
A output structure Pa:Ecka le l':les[l) Igation
Temperature Range —— = Plastic
74" Standard temperature range: sﬂ’,ﬁ(" S tciard equivalent to FAST EN= Plastic siim-line 24 load DIP
0°Cto70°C = 30% faster than standard or standard speed F= Ceramic frit-seal DIP
64- Extended tamperaturs range: for 8xx/29x0 series M= Plastic surface mount SOIC
-55'Cto +125 B = 30% fast than standard 8xx/29xxx serles H= Chip

High Speed CMOS/Advanced CMOS Nomenclature

(Example: CD 74 ACT 245E, CD 54 HC 245E)

CcD XX XXX XXXXX
Lo ic Level 4 CMOS
L]
Z?ﬂ’;g:? glz:‘tallon q OS Input levels Ty]
loglc IC HCT = ﬂ%h S eed CMOS deslignation
mg utlevels up to 5 digits
HCU = High Sﬁ
OS Input Isve!s,
Temperature Range AC = A dvanc ed CMOS log
7 ran "gafo"’g‘ rawre CMOS Input Ievels
g ACT = Advanced CMOS logic

54- Extended tempsratura

range: -55°C to +125°C TTL Inputlevels

X X

High Reliability screening
3A - Fully compliant with
MIL'STD

Packa[ge Desl?nation
= Plastic DIP

as!
EN= Plastic slim-line 24 Iead DIP
F= Ceramic frit-seal DIP
M= Plastic surface mount SOIC
H= Chip

CD4000 Nomenclature (Example: CD4011BE)

<D 4XXXX XX X XX X
Supglzy Vﬁ;tage ngh lI;lel:nah|Iny|s¢:reeg;'ng
i volts max. ully compliant w!
:J'reﬂ:srl? 135;?" lBJE 1% goltsi ur.;nax aoN y 'r[l)‘ %%3 dﬁss s mllg: used
= 18 volts max. on-com ant wit
logle 1 unbuffered MIL %33 class B radiation level
3A - Fully eompllant with
Package Designation L STD 883 class B

Type eramlc side brazed DIP

designation —— E= Plastic

up to 5 digits Fu Ceramlc frlt-seal DIP

Ke Ceramic flatpak
H= Chip

Hardn%ss Assurance Level
Rads S
H - 10 Rads SI




FCT Bus Interface Logic Family
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NOTE: FCT, BC AND BCT ARE BiCMOS

Focus

Replace FAST and AS bipolar logic in existing and new bus interface
applications

» Similar speeds as AC/ACT
» Drive capability meets VME and MULTIBUS requirements

FCT Family Description

Harris FCT is a broad family of 8, 9, 10-bit computer-bus interface logic
ICs. Harris FCT BiCMOS Bus-Interface ICs are designed to satisfy four
major requirements of modern bus-oriented computer systems, namely:

1. High speed/low propagation delay

2. High drive, to meet specified bus-interface requirements for clock and
data lines

3. Low power consumption (CMOS-like)
4. Minimization of switching noise

COMPUTER
PCB BUS OR

- CPU BACKPLANE

- MEMORY <:> FCT K ::__|A 3 eVMEBUS

- PERIPHERAL e MULTIBUS It
e NUBUS

o PC/AT BUS




FCT Family Description (continued)
Features of the Harris FCT Family

Power Comparison

High Speed, Typical Delay = 3.5ns
» FCTXXXAT AND FCTXXXBT are faster than FAST™
Low Power;

Typical Power/Function

» Quiescent........... 0
»S5MHz............... 5.6mwW
»1OMHz.............. 11.2mW
Qutput Sink Current; Buffers - 64mA, 700C

FF/Latches - 48mA, 700C
Limited Output Voltage Swing (for Reduced Noise Genera-
tion); 3.5V Typical
No Diode Clamps From Inputs or Outputs to Vgo
Minimized Switching Noise Design, Layout, and Packaging
4 kgv;)Ground Bounce - Typically 1.2V (vs. > 2V with IDT

» Reduced EMI Due to Slowed Output Edges

» Good Input Dynamic Noise Immunity (via Isolated Ground
System and Input Hysteresis)

ESD: #2kV (HBM)

Variety of Bus-Inferface Functions:

»Buffers..............00 Octal

10-Bit

Octal

9-Bit

10-Bit

Special Registers

Octal

9-Bit

10-Bit

Octal

9-Bit

10-Bit

TOTAL 48 Device Types

> Flip-Flops/Registers ....

-
ANNINDNNDONDO

» Transceivers............

» Latches

|I’0|\)

600 B sMHz

QUIESCENT, OUTPUTS ACTIVE

550

so0- |

400 -

300

200

POWER CONSUMPTION (mW)

100~

2.5

HARRIS
FCT BiCMOS

BCT
BiCMOS

BC

FAST™
TTL BICMOS

NOTE: D = 50% FOR D < 50% (JLIL_) POWER OF BC > 65mW

FAST™ is a registered trademark of Fairchild Semiconductor Corporation



FCT Product Selection Guide

TYPE CD54/74

INVERTERS/BUFFERS/BUS DRIVERS

FCT240/AT Octal Buffer/Line Driver; 3-State; Inverting

FCT241/AT Octal Buffer/Line Driver; 3-State

FCT244/AT Octal Buffer/Line Driver; 3-State

FCT540/AT Octal Buffer/Line Driver; 3-State; Inverting

FCT541/AT Octal Buffer/Line Driver; 3-State

FCT827A/BT 10-Bit Buffer/Line Driver; 3-State

FCT828A/BT 10-Bit Buffer/Line Driver; 3-State; Inverting
FLIP-FLOPS/REGISTERS

FCT273/AT Qctal D-Type Flip-Flop with Reset; Positive-Edge Trigger
FCT374/AT Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State
FCT377/AT Octal D-Type Flip-Flop; Positive-Edge Triggor with Data Enable
FCT534/AT Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting
FCT564/AT Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting
FCT574/AT Octal D-Type Flip-Flop; Positive-Edge Triggor; 3-State
FCT821A/BT 10-Bit D-Type Flip-Flop; Positive-Edge Triggor; 3-State
FCT822A/BT 10-Bit D-Type Flip-Flop; Positive-Edge Triggor; 3-State; Inverting

FCT823A/BT 9-Bit D-Type Flip-Flop; Positive-Edge Triggor, 3-State
FCT824A/BT 9-Bit D-Type Flip-Flop; Positive-Edge Triggor; 3-State; Inverting
FCT29520A/BT  Multilevel Pipeline Register

FCT29521A/BT Multilevel Pipeline Register

BUS TRANSCEIVERS

FCT245/AT Octal Bus Transceiver; 3-State

FCT543/AT Octal Register-Transceiver; 3-State

FCT544/AT Octal Register-Transceiver; 3-State; Inverting

FCT623/AT Octal Bus Transceiver; 3-State

FCT640/AT Octal Register Transceiver; 3-State; Inverting

FCT643/AT Octal Register Transceiver; 3-State; True/Inverting

FCT646/AT Octal Register Transceiver; 3-State

FCT647/AT Octal Bus Transceiver/Register with Open Drain

FCT648/AT Octal Bus Transceiver/Register; 3-State; Inverting

FCTB849/AT Octal Bus Transceiver/Register with Open Drain; Inverting
FCTe51/AT Octal Bus Transceiver/Register; 3-State; Inverting

FCT652/AT Octal Bus Transceiver/Register; 3-State

FCT653/AT Octal Bus Transceiver/Register; Open-Drain (A Side); 3-State (B Side); Inverting
FCT654/AT Octal Bus Transceiver/Register; Open-Drain (A Side); 3-State (B Side)
FCT861A/BT 10-Bit Bus Transceiver; 3-State

FCT862A/BT 10-Bit Bus Transceiver; 3-State; Inverting

FCTB863A/BT 9-Bit Bus Transceiver; 3-State

FCT864A/BT 9-Bit Bus Transceiver; 3-State; Inverting

FCT2952A/BT Octal Register-Transceiver; 3-State
FCT2953A/BT Octal Register-Transceiver; 3-State; Inverting

FCT7623/AT Octal Bus Transceiver; 3-State (B Side); Open-Drain (A Side)
LATCHES

FCT373/AT Octal Transparent Latch; 3-State

FCT533/AT Octal Transparent Latch; 3-State; Inverting

FCT563/AT Octal Transparent Latch; 3-State; Inverting

FCT573/AT Octal Transparent Latch; 3-State

FCT841A/BT 10-Bit Transparent Latch; 3-Slate

FCT842A/BT 10-Bit Transparent Latch; 3-Slato; Inverting

FCT843A/BT 9-Bit Transparent Latch; 3-Stato
FCT844A/BT 9-Bit Transparent Latch; 3-Stato; Inverting

4C03



FCT Performance Comparisons
Vender Comparisons

HARRIS IDT NATIONAL
BASE SF BASE SF SF SF BASE SF
FCT AT FCT A T AT FCT A
FAST Speed Compatible X X X
Approximately 30% Higher Speed than FAST X X X
Controlled Switching Noise; Under 1.5V X X X X
Ground Bounce
Limited Output Swing; 3.6V Maximum X X X X
No Output Clamp Diode to Voo
Comparing FCT, BCT, BC ABT
CRITERIA FCT BCT BC ABT
Zero (Typical) Static Power X
Controlled Switching Nolse X X X X
{All Harris)
(IDT SuttixT)
Speed > FAST X X
(Suffix AJAT)
Economical CMOS Based Process X




The Advanced CMOS Logic Family (AC/ACT)

e FOCUS: Replace Fast Logic in Old or New Designs

> 75MHz Flip Flops (typical)
» 3ns Gates (typical)
e COMPETITION:

> Motorola > Tl (center pin)
> National > Signetics (center pin)
> Toshiba

Performance Comparison of AC/ACT and FAST Logic Functions:

* MAIN ATTRIBUTES:
> Cormer pin power and ground allows direct TTL drop-in

compatibility

provide devices with

(approximately 1 volt)

FAST TTL

» Modifications to the output structure and package
fow ground bounce

» Functional, performance, and drop-in replacement for

CHARACTERISTICS

74 SERIES AC/ACT

74 SERIES FAST

1. Power Consumption (mW) Froquency (MHz) Froquency (MHz)
o] 1 10 (o] 1 10
Four-stage counter (191) 0.44 5.5 55 204 224 306
Octaltransceiver (245) 0.44 39 390 468 514 702
2. Oporating Voltage (volts): AC: 1.5t05.5
ACT: 4.5t05.5 4.75105.25
3. Oparating Temperature Rango (°C): ~550C to +125°C 09C o +700C
4. Nolse Margin (volts): (Vo = 4.5V, rated load)
FAST fo FAST — 0.4/0.3
AC to AC {High/Low) 1.25/1.25 —_
ACT to ACT 1.8/0.36 —
5. Input Switching Voltage Variation Over the Vg 50 Vg =200
Operating Temperature Range (mV)
6. Qutput Drive Current (mA): (Vog =4.5V) (loL/loH)
SSI/MS! Logic +24 +20/-1
3-State Buffers +24 +24/-3
Bus Drivers +24 +64/-15
7. Propagation Delay {ns): (tpHi/tpLH)
Octal Buffer (240) 7.8/78 6/9
Flip-Flop (74) 9.4/9.4 10.5/8.5
8. Input Current (pA):
[ITR +1 +1600
IIH -1 -20
9. Three-Stato Output Current (uA): +5 +50

CD54/74AC/ACT Series Function Selection Chart

TYPE CD54/74 FUNCTION/DESCRIPTION CLASSIFICATION| NO.OFPINS
NAND/NOR Gates

AC/ACTOO Quad 2-Input NAND Gate SSi 14

AC/ACTO2 Quad 2-Input NOR Gate SS1 14

AC/ACT10 Triplo 3-Input NAND Gate sst 14

AC/ACT20 Dual 4-Input NAND Gate Ssi 14
AND/OR/Excluslve-OR Gates

AC/ACTO8 Quad 2-Input AND Gate ssl 14

AC/ACT32 Quad 2-Input OR Gate SS! 14

AC/ACT86 Quad 2-Input Exclusive-OR Gate sSI 14
Inverters/Buffers/Bus Drivers

AC/ACTO4 Hex Inverter/Buffer Ssli 14

AC/ACTO5 Hex Inverter/Buffer with Open-Drain Outputs ssli 14

AC/ACT240 Octal Buffer/Line Driver; 3-State; Inverting MSt 20

AC/ACT244 Octal Buffer/Line Driver; 3-State MSI 20

AC/ACT540 Octal Buffer/Line Driver; 3-State; Inverting MSI 20

AC/ACT541 Octal Buffer/Line Driver; 3-State MSI 20
Latches

AC/ACT373 Octal Transparent Latch; 3-State MSI 20

AC/ACT533 Octal Transparent Latch; 3-State; Inverting MS! 20

AC/ACT563 Octal Transparent Latch; 3-State MsI 20

AC/ACT573 Octal Transparent Latch; 3-State MsI 20
Schmitt Trigger .

AC/ACT14 Hex Inverting Schmitt Trigger sSI 14
Phase-Locked Loop

AC/ACT297 Digital Phase-Locked Loop MSI 16




CD54/74AC/ACT Series (Continued)

Function Selection Chart (Continued)

Type CD54/74 Function/Description Classificatlon No. of Pins
Flip-Flops/Latches
AC/ACT74 Dual D-Type Flip-Flop with SET and RESET; Positive-Edge Trigger FF 14
AC/ACT109 Dual JK Flip-Flop with SET and RESET; Positive-Edge Trigger FF 16
AC/ACT112 Dual JK Flip-Flop with SET and RESET FF 16
AC/ACT174 Hex D-Type Flip-Flop with RESET Msi 16
AC/ACT175 Quad D-Type Flip-Flop with RESET MSI 16
AC/ACT273 Octal D-Type Flip-Flop with RESET FF 20
AC/ACT374 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Non-Inverting FF 20
AC/ACT534 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting FF 20
AC/ACT564 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting FF 20
AC/ACT574 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State FF 20
Shift/FIFO Buffer/Multiport Registors
AC/ACT164 8-Bit Serial-In Parallel-Out Shift Register MSI 14
AC/ACT299 8-Bit Universal Shift Register; 3-State MSI 20
AC/ACT323 8-Bit Universal Shift Register; 3-State (w/Synchronous RESET) MSI 20
AC/ACT7202 1024 x 9 Bit Parallel In-Out FIFO Ms! 28
AC/ACT7201 512 x 9 Bit Parallel FIFO MSI 28
Arithmetic Circuits
AC/ACT280 8-Bit Odd/Even Parity Generator/Checker MSI 14
AC/ACT283 4-Bit Full Adder with Fast Carry MSI 16
Counters
AC/ACT161 Presetable Synchronous 4-Bit Binary Counter; Asynchronous RESET MSI 16
AC/ACT163 Presettable Synchronous 4-Bit Counter; Synchronous RESET MsI 16
AC/ACT191 Presettable Synchronous 4-Bit Binary Up/Down Counter MSI 16
AC/ACT193 Presetiable Synchronous 4-Bit Binary Up/Down Counter MSI 16
AC/ACT7060 14-Stage Binary Ripple Counter with Oscillator MsI 20
AC/ACT7061 14-Stage Binary Ripple Counter with Oscillator MSI 20
Analog and Digital Multiplexers/Demultiplexers
AC/ACT138 3-to-8-Line Decoder/Demultiplexer, Inverting MSI 16
AC/ACT139 Dual 2-of-4-Line Decoder/Demultiplexer MsI 16
AC/ACT151 8-Input Multiplexer Msl 16
AC/ACT153 Dual 4-Input Multiplexer MSI 16
AC/ACT157 Quad 2-Input Multiplexer MSI 16
AC/ACT158 Quad 2-Input Multiplexer, Inverting MSI 16
AC/ACT238 3-to-8-Line Decoder/Demultiplexer MsI 16
AC/ACT251 8-Input Multiplexer; 3-State MSI 16
AC/ACT253 Dual 4-Input Multiplexer; 3-State MsI 16
AC/ACT257 Quad 2-Input Multiplexer; 3-State; Non-Inverting Outputs MS! 16
AC/ACT258 Quad 2-Input Multiplexer; 3-State; Inverting Outputs MSI 16
Decoders/Encoders
AC/ACT138 3-to-8-Line Decoder/Demultiplexer Inverting MSI 16
AC/ACT139 Dual 2-of-4-Line Decoder/Demultiplexer MSI 16
AC/ACT238 3-to-8-Line Decoder/Demultiplexer MSI 16
Bus Transceivers
AC/ACT245 Octal Bus Transceiver; 3-State MSI 20
AC/ACT623 Octal Bus Transceiver; 3-State; Non-Inverting MSI 20
AC/ACT646 Octal Bus Transceiver/Register; 3-State MSI 24
AC/ACT647 Octal Bus Transceiver/Register with Open Drain, Non-Inverting MsI 24
AC/ACT648 Octal Bus Transceiver/Register, 3-State; Inverting MSI 24
AC/ACT649 Octal Bus Transceiver/Register with Open Drain, Inverting MsI 24
AC/ACT651 Octal Bus Transceiver/Register with Open Drain, Inverting MSI 24
AC/ACTE52 Octal Bus Transceiver/Register, 3-State; Non-Inverting MSI 24
AC/ACT653 Octal Bus Transceiver/Register, 3-State (B Side), Open-Drain (A Side); Inverting MSI 24
AC/ACT6E54 Octal Bus Transceiver/Register; 3-State (B-Side), Open-Drain (A-Side); MSI 24
Non-Inverting
AC/ACT7623 Octal Bus Transcelver; 3-State (B-Side), Open-Drain (A-Side); Non-Inverting MsI 20
AC/ACT7651 Octal Bus Transceiver/Register; 3-State; Inverting MSI 24




High-Speed CMOS Logic ICs
CD54/74HC/HCT Series
Function Selection Chart

Type CD54/74 Functlon/Description Classificatlon No. of Pins
NAND/NOR Gates
HC/HCT0O Quad 2-Input NAND Gate SSli 14
HC/HCTO2 Quad 2-Input NOR Gate SSi 14
HC/HCTO3 Quad 2-Input NAND Gate with Open Drain S8l 14
HC/HCT10 Triple 3-Input NAND Gate SSi 14
HC/HCT20 Dual 4-Input NAND Gate Ssi 14
HC/HCT27 Triple 3-Input NOR Gate SSI 14
HC/HCT30 8-Input NAND Gate SS1 14
HC/HCT4002 Dual 4-Input NOR Gate SSi 14
AND/OR/EXCLUSIVE-OR Gates
HC/HCTO08 Quad 2-Input AND Gate Ssli 14
HC/HCT11 Triple 3-Input AND Gato Ssl 14
HC/HCT21 Dual 4-Input AND Gate Sssi 14
HC/HCT32 Quad 2-Input OR Gale Ssi 14
HC/HCT86 Quad 2-Input EXCLUSIVE-OR Gate SSi 14
HC/HCT4075 Triple 3-Input OR Gate SSI 14
HC7266 Quad Exclusive NOR Gato Ssl 14
Inverters/Buffers/Bus Drlvora
HC/HCT04 Hex Inverter/Buffer SSl 14
HCUO04 Hex Inverter (Unbuffered) S8l 14
HC/HCT125* Quad 3-State Buffer MSI 14
HC/HCT126* Quad 3-State Buffer MSI 14
HC/HCT240* QOctal Buffer/Line Driver; 3-Stalo; Inverting MSI 20
HC/HCT241* Octal Buffer/Line Driver; 3-Stato MSI 20
HC/HCT244* Qctal Buffer/Line Driver; 3-Stato MS! 16
HC/HCT365* Hex Buffer/Line Driver; 3-State MSI 16
HC/HCT366* Hex Buffer/Line Driver; 3-State; Inverting Msl 16
HC/HCT367* Hex Buffer/Line Driver; 3-State MSI 16
HC/HCT368* Hox Buffer/Line Driver; 3-State; Inverting MsI 16
HC/HCT540* Octal Buffer/Line Driver; 3-State; Inverting MsSI 20
HC/HCT541* Octal Buffer/Line Driver; 3-State MSI 20
HC4049 Hox Inverting HIGH-to-LOW Level Shifter Ssl 16
HC4050 Hox HIGH-to-LOW Level Shifter S8 16
Filp-Flops
HC/HCT73 Dual JK Flip-Flop with Reset; Negative-Edge Trigger FF 14
HC/HCT74 Dual D-Type Flip-Flop with Set and Reset; Positive-Edge Trigger FF 14
HC/HCT107 Dual JK Flip-Flop with Reset; Negative-Edge Trigger FF 14
HC/HCT109 Dual JK Flip-Flop with Set and Reset; Positive-Edge Trigger FF 16
HC/HCT112 Dual JK Flip-Flop with Set and Reset; Negative-Edge Trigger; 3-State FF 16
HC/HCT173* Quad D-Type Flip-Flop with Set and Reset; Positive-Edge Trigger; 3-State Msi 16
HC/HCT174 Hox D-Type Flip-Flop with Reset; Positive-Edge Trigger MsI 16
HC/HCT175 Quad D-Type Flip-Flop with Reset; Positive-Edge Trigger MSi 16
HC/HCT273 Oclal D-Type Flip-Flop with Reset; Positive-Edge Trigger MsI 20
HC/HCT374* Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State Mslt 20
HC/HCT377 Octal D-Type Flip-Flop with Data Enable; Positive-Edge Trigger MslI 20
HC/HCT534* Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting Msl 20
HC/HCT564* Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting Mst 20
HC/HCT574* Octal D-Type Flip-Flop; Positive-Edge; 3-State MSI 20
Shift/FIFO Buffer/Multiport Registers
HC/HCT164 8-Bit Serial-In/Parallel-Out Shift Register MsI 14
HC/HCT165 8-Bit Parallel-In/Serial-Out Shift Register MSI 16
HC/HCT166 8-Bit Parallel/Serial-In Serial Out Shift Register Msl| 16
HC/HCT194 4-Bit Bidirectional Universal Shift Register MSI 16
HC/HCT195 4-Bit Parallel Access Shift Register MsSI 16
HC/HCT299* 8-Bit Universal Shift Register; 3-State Msl 20

* Typas with a bus driver output stage.




High-Speed CMOS Logic ICs
CD54/74HC/HCT Series (Continued)
Function Selection Chart (Continued)

Type CD54/74 Function/Description Classification No. of Pins
Shift/FIFO Buffer/Multiport Reglsters (Continued)
HC/HCT597 8-Bit Shift Register With Input Latch MSI 16
HC/HCT670* 4 x 4 Register File; 3-State MsI 16
HC/HCT4015 Dual 4-Stage Static Shift Register MsI 16
HC/HCT4094 8-Stage Shift-and-Store Bus Register; 3-State MSI 16
HC/HCT7030* 9-Bit x 64 Word FIFO Register; 3-State MSI 28
HC/HCT40104* 4-Bit Bidirectional Universal Shift Register; 3-State MSI 16
HC/HCT40105 4 Bits x 16 Words FIFO Register Msi 16
Arithmetic Circuits
HC/HCT85 4-Bit Magnitude Comparator MSI 16
HC/HCT181 4-Bit Arithmetic Logic Unit MSI 24
HC/HCT182 Look-Ahead Carry Generator MSI 16
HC/HCT280 9-Bit Odd/Even Parity Generator/Checker MSI 14
HC/HCT283 4-Bit Binary Full Adder With Fast Carry MSI 16
HC/HCT583 4-Bit BCD Full Adder with Fast Carry MS! 16
HC/HCT688 8-Bit Magnitude Comparator MSI 20
Counters
HC/HCT93 4-Binary Ripple Counter MSI 14
HC/HCT160 Presettable Synchronous BCD Decade Counter; Asynchronous Reset MSI 16
HC/HCT161 Presettable Synchronous 4-Bit Binary Counter; Aysnchronous Reset MSI 16
HC/HCT162 Presettable Synchronous BCD Decade Counter; Synchronous Reset MSI 16
HC/HCT163 Presettable Synchronous 4-Bit Binary Counter; Synchronous Reset MSI 16
HC/HCT190 Presettable Synchronous BCD Decade Up/Down Counter MSI 16
HC/HCT191 Presettable Synchronous 4-Bit Binary Up/Down Counter MSI 16
HC/HCT192 Presettable Synchronous BCD Decade Up/Down Counter MsI 16
HC/HCT193 Presetiable Synchronous 4-Bit Binary Up/Down Counter MSI 16
HC/HCT390 Dual Decade Ripple Counter MSI| 16
HC/HCT393 Dual 4-Bit Binary Ripple Counter MSI 14
HC/HCT4017 Decade Counter/Divider with 10 Decoded Outputs Msi 16
HC/HCT4020 14-Stage Binary Ripple Counter MSI 16
HC/HCT4024 7-Stage Binary Ripple Counter MS! 16
HC/HCT4040 12-Stage Binary Ripple Counter MSI 16
HC/HCT4059 Programmable Divide by “N" Counter MSI 24
HC/HCT4060 14-Stage Binary Ripple Counter with Oscillator MSI 16
HC/HCT4510 Presettable BCD Up/Down Counter MsI 16
HC/HCT4516 Presettable Binary Up/Down Counter MSI 16
HC/HCT4518 Dual Synchronous BCD Counter MSI 16
HC/HCT4520 Dual 4-Bit Synchronous Binary Counter Msi 16
HC/HCT40102 Synchronous 2-Decade BCD Down Counter MSi 16
HC/HCT40103 8-Bit Synchronous Binary Down Counter MSI 16
One-Shot Multivibrators
HC/HCT123 Dual Retriggerable Monostable Multivibrator with Reset MsI 16
HC/HCT221 Dual Monostable Multivibrator with Reset MsI 16
HC/HCT423 Dual Retriggerable Monostable Multivibrator with Reset MSI 16
HC/HCT4538 Dual Retriggerable Precision Monostable Multivibrator MSI 16
Analog and Digital Multiplexers/Demultiplexers
HC/HCT151 8-Input Multiplexer MSI 16
HC/HCT153 Dual 4-Input Multiplexer MSI 16
HC/HCT157 Quad 2-Input Multiplexer MSI 16
HC/HCT158 Quad 2-Input Multiplexer; Inverting MSI 16
HC/HCT251 8-Input Multiplexer; 3-State MSI 16
HC/HCT253* Dual 4-Input Multiplexer; 3-State MSI 16
HC/HCT257* Quad 2-Input Multiplexer; 3-State; Non-Inverting Outputs MSI 16
HC/HCT258 Quad 2-Input Multiplexer; 3-State; Inverting Outputs MSI 16
HC/HCT354* 8-Input Multiplexer/Register; 3-State MSI 20
HC/HCT356* 8-Input Multiplexer/Register; 3-State MsSI 20

* Type with a bus-driver output stage.

{75




High-Speed CMOS Logic ICs
CD54/74HC/HCT Series (Continued)
Function Selection Chart (Continued)

Type CD54/74 Function/Description Classification No. of Pins
Analog and Digital Multiplexers/Demultiplexers (Contlnued)
HC/HCT4051 8-Channel Analog Multiplexer/Demultiplexer MSI 16
HC/HCT4052 Dual 4-Channel Analog Multiplexer/Demultiplexer MSI 16
HC/HCT4053 Triple 2-Channel Analog Multiplexer/Demultiplexer MSI 16
HC/HCT4067 16-Channel Analog Multiplexer/Demultiplexer MSI 24
HC/HCT4351 Dual 4-Channel Analog Multiplexer/Demultiplexer with Lalch MSI 20
HC/HCT4352 Triple 2-Channel Analog Multiplexer/Demultiplexer with Latch MSI 20
HC/HCT4353 16-Channel Analog Multiplexer/Demultiplexer with Latch MSI 20
Decoders/Encodors
HC/HCT42 BCD to Decimal Decoder (1-0f-10) MSI 16
HC/HCT137 3-to-8-Line Decoder with Latch; Inverting MSH 16
HC/HCT138 3-to-8-Line Decoder/Demultiplexer; Inverting MSI 16
HC/HCT139 Dual 2-to-4-Line Decoder/Demultiplexer MSI 16
HC/HCT147 10-to-4-Line Priority Encoder MSI 16
HC/HCT154 4-to~-16-Line Decoder/Demultiplexer MSI 24
HC/HCT237 3-to-8-Line Decodor/Demultiplexer with Address Latches MSI 16
HC/HCT238 3-to-8-Line Decoder/Demultiplexer Non-Inverting MS! 16
HC/HCT4511 BCD-to-7~-Segment Latch/Decoder/Driver MSI 16
HC/HCT4514 4-to~16-Line Decoder/Demulliplexer with Input Latches MS! 24
HC/HCT4515 4~to-16-Line Decoder/Demulliplexer with Input Latches MSIt 24
HC/HCT4543 BCD-to-7-Segment Latch/Decoder/Driver for LCDs MSI 16
Analog Switches
HC/HCT4016 Quad Bilateral Switch Ssli 14
HC/HCT4066 Quad Bilateral Switch Ssli 14
HC/HCT4316 Quad Analog Switch MSI 16
Bus Transceivers
HC/HCT242* Quad Bus Transceiver; 3-State; Inverting MsI 14
HC/HCT243* Quad Bus Transceiver; 3-State MSI 14
HC/HCT245* Octal Bus Transceiver; 3-State MSI 20
HC/HCT640* Octal Bus Transceiver; 3-State; Inverting MSI 20
HC/HCT643* Octal Bus Transceiver; 3-State; True/Inverting MSI 20
HC/HCTe46* Octal Bus Transceiver; 3-State MSI 24
HC/HCT648* Octal Bus Transceiver; 3-State; Inverting MSI 24
HC/HCT7038* 0-Bit Bus Transceiver with Latch MSI 24
Schmitt Triggers
HC/HCT14 Hex Inverting Schmitt Trigger Ssl 14
HC/HCT132 Quad 2-Input NAND Schmitt Trigger SSi 14
Latches
HC/HCT75 Dual 2-Input Bistable Transparent Latch FF 16
HC/HCT259 0-Bit Adressable Latch MSI 16
HC/HCT373* Octal Transparent Latch; 3-State MSI 20
HC/HCT533* Octal Transparent Latch; 3-State; Inverting MSI 20
HC/HCTS563* Octal Transparent Latch; 3-State; Inverting MS! 20
HC/HCTE73* Octal Transparent Latch; 3-State MSI 20
Phase-Locked Loops (PLL)
HC/HCT297 Digital Phase-Locked Loop Filter MSI 16
HC/HCT4046A Phase-Locked Loop with VCO MSI 16
HC/HCT7046A Phase-Locked Loop with In-Lock Detection MSI 16

* Typo with a bus-driver output stage.




CD4000A/B Facts

CD4000A commercial devices have been discontinued (military devices are still
available). CD4000B is superior for:

e Speed
e ESD Protection (>2KV vs. 1KV for CD4000A)
¢ Breakdown Voltage >24V

CD4000A/B types are available only in DIP or flatpack; no surface mount plastic
packages are available.

CD4000B Series

CD4000B-series types have a maximum DC supply voltage rating of -0.5V to 20V,
and a recommended operating voltage range of 3V to 18V. The major features of
this series are as follows:

® Maximum Input Current (Leakage) of 1pA at 18V Over Full Package-Tempera-
ture Range; 100nA at 18V at +250C
e Standardized Symmetrical Output Characteristics
® 5V, 10V and 15V Parametric Ratings
® Noise Margin (Over Full Package-Temperature Range)
» 1V at Vpp = 5V
» 2V at Vpp = 10V
» 2.5V at Vpp = 15V

* Meets All Requirements of JEDEC Standard No. 13B, (Standard Specifications
for Description of ‘B’ Series CMOS Devices”



Function Selection Chart

No. of No. of
Function Type No. | Pins Function Type No. | Pins
Gates Gates (conl'd)
NOR/NAND Decoders/Encoders (cont'd)
2-input NOR, 2-input NAND CD4572UB 16 4-bit latch/4-10-16 line decoder
Dual 4-input NOR CD4002B 14 (outputs low) CD4515B 24
Dual 4-input NAND CD4012B 14 Dual 1-ot-4 decoder/
Triple 3-input NOR CD40258 14 demultiplexer (outputs high) CD4555B 16
Triple 3-input NAND CD40238B 14 Dual 1-of-4 decoder/demultiplexer
Quad 2-input NOR CD4001B 14 {outputs low) CD4556B 16
CD4001UB 14
. Schmitt Trigger
Quad-2 input NAND gg:g}}ﬁs I Quad 2-input NAND CD4093B 14
8-input NOR/OR CD40788 14 Hex CDA01068 14
8-input NAND/AND CD4068B 14 Interface
Dual 2-input NAND buffer/driver CD40107B 8,14 Quad low-lo-high voltage ) CD40109B 16
OR/AND Hex high-lo-low voltage (inverting) CD4009UB 16
: CD4049uUB 16
Dual 4-input OR CD40728 14 Hex high-to-low voltage {non- CD40108 16
Dual 4-input AND CDA4082B 14 inverting) CD40508 16
Triple 3-input OR CD4075B 14 N .
. X Hex voltage level shifter
Tripte 3-input AND CD4073B 14 for TTL-10-CMOS or
Quad 2-input OR CDA4071B 14 .
Quad 2-input AND CD4081B 14 CMOS-to-CMOS operation CD4504B 16
uad c-inpu Dual 2-input NAND buffer/driver CD401078 8,14
Buffers and Inverters 8-bit bidirectional CMOS-to-TTL
Dual complementary pair plus level converter CD40116V 22
inverter CD4007UB 14 Programmable dual
Quad inverter CD4572uB 16 4-bit terminator CD40117BV 14
Hex inverter CDA4069UB 14 P
Hex inverter/buffer (3-state) CD4502B 16 m:n'gs‘;mf}ggbl . CD40478 "
Hex buffer (3-state non-inverting) CD4503B 16
. . Dual monostable CD4098B 16
Hex buffer/converter {inverting) CcD4oosuB 16 o
. . Dual precision monostable CD4538B 16
Hex buffer/converter {inverting) CcD4049uB 16 CD14538B 16
Hex buffer/converter (non-inverting) CD4010B 16 i
Hex buffer/converter (non-inverting) CDA4050B 16 Flip-Flops B
Quad true/complement buffer CD4041UB 14 Dual "D" with set/reset capability CD4013B 14
Dual 2-input NAND buffer/driver CD40107B 8,14 Dual “J-K" with set/reset capability ~CD4027B 16
Multi tion/AO| Gated “J-K" (non-inverting) CD4095B 14
u tifunction . Gated "J-K" (inverting and non-
Triple AND-OR bi-phase pairs : .
- inverting) CD40968B 14
Quad exclusive-OR CD4030B 14 Hex “D" CD40174B 16
Quad exclusive-OR CD4070B 14 it Y with A
h 4-bit “D” with 3-state outputs CD4076B 14
Quad exclusive-NOR CD4077B 14 Quad “D” CD401758 16
CD4519B 16
Quad AND/OR Seluct CD4019B 16 Latches .
4-Bit AND/OR Select CD45198 16 Quad clocked "D CD40428 16
Dual 2-wide, 2-input AND/OR Quad NOR R/S (3-state outputs) CD4043B 16
invert (AOI) CD4085B 14 Quad NA_«ND R/S (3-state outputs)  CD4044B 16
Expandable 4-widu, 2-input Dual 4-bit CD45088 24
AND/OR invert {AOI) CD4086B 14 8-bit addressable CD4099B 16
Multifunctional expandable 8-input CD4724B 16
(3-state output) CDA4048B 16 Registers
Hex gate CDa572U8 16 Shill Registers-Static
Decoders/Encoders Dual 4-stage with serial input/
BCD-to-decimal decoder CD4028B 16 parallel output CD40158 16
8-input priority encoder CD4532B 16 18-stage CDA40068B 14
10-line to 4-line 64-stage CD4031B 16
BCD priority encoder CD401478 16 Dual 64-bit CD4517B 16
4-bit latch/4-to-16 line decoder 8-stage with synchronous parallel
(outputs high) CDA4514B 24 or serial input/serial output CD4014B 16

vIndicates types designed for special applications. Ratings and characteristics data for these types differ in some aspects from

the standardized data for B-series types. Refer to data pages on those types for specific differences.
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Function Selection Chart (continued)

No. of No. of
Function Type No. Pins Function Type No. Pins
Registers (cont'd) Registers (cont'd)
Shiit Registers-Static (cont'd) Synchronous (cont'd)
8-stage with asynchronous parallel Decade counter/asynchronous clear CD40160B 16
input or synchronous serial Binary counter/asynchronous clear CD40161B 16
input/serial output CD40218 16 Decade counter/synchronous clear CD40162B 16
4-stage parallel-in/parallel-out with Binary counter/synchronous clear  CD40163B 16
J-K input and true/complement
output CD40358 16 Display Drivers
4-bit universal bidirectional With Counter
with asynchronous master reset ~ CD40194B 16 Decade counter/divider with 7-
8-stage bidirectional parallel or segment display outputs and
serial input/parallel output CDA4034B 24 disptay enable CD4026B 16
32-bit left/right CD40100B 16 Decade counter/divider with 7-
8-stage shift-and-store bus CDA4094B 16 segment display outputs and
Storage Reglsters ripple blanking CD40338 16
8-bit addressable latch CD40998 16 e oumear-Latch CD401108 16
CD4724B 16
_bit "D"- ith 3. For Liquid-Crystal-Display Drive
4-bit "D"-type with 3-state outputs ~ CD4076B 16 4-segment display driver CD40548 16
FIFO Buffer Registers BCD-to-7-segment decoder/driver
4-bit x 16 word CD401058 16 with “display-frequency” output CD4055B 16
BCD-to-7-segment decoder/driver
Binary Ripple with strobed-latch function CD4056B 16
7-stage CD4024B 14 CDA4543B 16
12-stage CD4040B 16 4-digit decoder/driver with
14-stage CD4020B 16 hexidecimal display CcD7211V 40
14-stage counter/divider and 4-digit decoder/driver with
oscillator CD4060B 16 decimal display CD7211AV 40
24-stage frequency divider CcD45218 16 4-digit decoder/driver with
hexidecimal display CD7211MV 40
;:";‘:;;e CD4045B 14 4-digit decoder/driver with
Programmable CD4536B 18 decimal dlspl'ay CD7211AMV 40
Industrial time-base generator CD4566B 16 For Light-Emitting-Diode Drive
BCD-to-7-segment latch decoder/
Synchronous driver CcD4511B 16
Decade counter/divider plus 10 . .
decoded decimal outputs CD40178 16 | Multiplexers/Demultiplexers
Divide-by-8 counter/divider with Analog
8 decimal outputs CcD40228 16 Triple 2-channe! CD4053B 16
Presettable divide-by-“N" counter, Differential 4-channe! CD4052B 16
fixed or programmable CD4018B 16 Single 8-channel CD4051B 16
Programmable-divide-by-"N" Differentiat 8-channel CD4097B 24
counter CD4059A 24 Single 16-channel CD4067B 24
Programmable BCD Divide-by-"N" Quad bilateral switch CD4016B 14
counter CD45228 16 Quad bilateral switch CD4066B 14
Presettable up/down counter, Digital (Data Selectors
binary or BCD-decade CD40298 18 Quad A(ND/OR select ’ €D40198 16
Presettable 4-bit BCD up/down 4-Bit AND/OR select CD4519B 16
counter CD4510B 16 Dual 1-of-4 decoder/demultiplexer
- CD401928 16 (outputs high) CD4s5558 16
Presetlable 4-bit binary up/down Dual 1-of-4 decoder/demultiplexer
counter CD4516B 16 (outputs low) CD45568 16
CD401938 16 Quad 2-line-to-1-line CD402578 16
Presettable 2-decade BCD down 8-channel CD45128 16
Prg::lr:;%:e 8-bit binary down co401028 " Quad 2-channel CD45198 16
counter CD401038 16 Dual 4-channel analog CD45298 16
Dual BCD up counter CD4518B 16 Phase-Locked Loop
Dual binary up counter CcD4520B 16 Micropower CDA4046B 16
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Digital Signal Processing

Signal Synthesizers
NCOM - 16 Bit Numerically Controlled Oscillator Modulator (HSP45116)
« Digital Equivalent of a VCO Volta%_e Controlled Oscillator) & Double Balanced Mixer
« Applications Include Digital Radio Transceivers, High Speed Modems, Digital Frequency Synthesis (With 90db of
Spectral Purity), Ultrasound Signal Generation, FFT Processing & PLL's, and Digital Down Conversion

NCOQ's - Numerically Controlled Oscillators - HSP45106 (16 Bit, HSP45102 - 12 Bit)
« Digital Equivalent of Analog VCO (Voltage Controlled Oscillator)
* HSP45106 - 16 Bit SIN & COS Parallel Outputs, Plus 2 Serial SIN & COS Outputs
* HSP45102 - Low Cost, Features 12 Bit Parallel SIN Output, 28 Pin DIP Package or SOIC

Multipliers
16 x 16 Bit Multipliers (HMU16, HMU17) 16 x 16 Bit Multiplier/Accumulator (HMA510)
- HMU16 is Pin Compatible With the AM29516, LMU16, IDT7216 & the CY7C516
- HMU17 is Pin Compatible With the AM29517, LMU17, IDT 7217 & the CY7C517
- HMA510 is Pin Compatible With the IDT7210 & the CY7C510

Image Processing
3 x 3 Image Filter (HSP48901)
« 8 - Bit Data & Coefficient Inputs. Available in 20 & 30 MHz Clock Speeds
» Two Dimensional Convolver (HSP48908) Programmable 1024 Byte Row Butfers, 32 & 20 MHz Clock Speeds
« Applications Include Image Enhancement, Inspection Systems

o

One Dimensional Filters
DDF - 16 Bit Digital Decimation Filter (HSP43220) and 2D Convolver - HSP48908 -
« Single Chip Narrow Band Filter With Up To 96db Attenuation
« Programmable Decimation Up To 16,384 & Up To 512 Equivalent Taps
. A%J ications Include; Channelized Receivers, Sample Rate Converter, Spectral Analysis
« DECI'MATE Development Software- Generates Filter Coefficients & Simulation, IBM PC, XT, AT & PS2 Compatible

Digital FIR Filters (HSP43481/881/891_}_
- 8 Bit- 4 Tap (HSP43481), 8 Bit - 8 Tap (HSP43881), 9 Bit - 8 Tap (HSP43891)
» Decimation By 2, 3 or 4, Pin & Function Compatible to Zoran 481/881/891
= Applications Include Radar, Sonar, HDTV, Echo Cancellation, 1 & 2-D Filtering

Dual 10 Bit FIR Filter (HSP43168)
* World’s Fastest FIR Filter at 45MHz Sample Rates
» 10 Bit Data & Coefficients, 32 Programmable Coefficient Sets
* Two lnternnllr Cascadable 8 Tap FIR Filters, Pro?:rammable Decimation Up To 16
« Applications [nclude Adaptive Filtering, Complex Filtering, Echo Cancellation, 1 & 2-D Filtering

Special Functions

24 Bit Address Soquencer (HSP45240)
« 24 Bit Address Soquencing, 24 x 24 Crosspoint Switching Allows FFT Addressing Schemes
« Applications Include Image Panning & Zooming, 1 & 2-D Filtering, FFT Addressing
» Up To 50MHz Soquencing

1 x 256 Configurable Binary Correlator (HSP45256)
« Reconfigurable 256 Stage Binary Comelator, 1 x 256, 2 x 128, 3 x 64, 4 x 32 . .
« Applications Include Spread Spectrum Communications, Synchronization, Pattern Matching, Code Encryption, and Radar

Multilevel Pipeline Register (ISP9520/21, HSP9520/21)
« Pin for Pin Compatible Replacements for AM29520 & AM29521
« Available in 28 Pin DIP, Ceramic DIP & 28 Pin SOIC

Programmable Length 10 Bit Wide Data Butfer (HSP9501)

= DC to 30 MHz Operating Frequen
+ Data Buffer Leng%h Programrgabl:yn One-Word Incroments from 2 to 1281 Words

Histogrammer (HSP 48410) . o
« Gonerates and Stores Cumulative Distribution Function ! )
« 1024 x 24-Bit Delay Memory Which Translates to a Pixel Resolution at 10 Bits

« For Use in Histogram Equalization Applications




Digital Signal Processing

Ordering Information

H MU 16 J C - 35
Prefix: ——T I I
H: Harris Device Type: Performance Grade:
16 -35: 35ns
17 -45: 45ns
Famnl
Temperature:
% faikas Gl 0120
3 ustria + *
* Mocumulator G:PGA M:Miltary 55 +125' G
H SP XXXXX J C - 15
Prefix: __T | l
H: Harris Device Type:
43XXX  Fllters Performance Grade:
45XXX  Special Function -15: 16MHz
48XXX Image Processing -20: 20MHz
Family: 95XXX Bullding Blocks -255 25 alr_' 25.6MHz
SP: (Signa! Processing) gg;ggMH:
-40: 40MHz
Package:
J:PLCC Temperature:
Q: PGA C: Commerclal 0 +70°C
D: ¢DIC I: Industrial 40 +85°C
P:DIP M: Military 55 +125°C
| SP 9521 C PX
Device Type: Packagle:
9521 PX: 24 Lead Plastic Skinny DIP
Family:
SP: (Signal Processing)
Temperature:
C: Commercial 0 +70°C




Signal Synthesizers

» Contains NCO & CMAC on a Single Chip
- Digital Equivalent of a VCO (Voltage Controlled Oscillator) & Double Balanced Mixer

Synthesis), and Demodulation

Key Features:
= 32 Bit Center & Offset Frequency Control, 16 bit Phase Control
« 16 Bit Complex Inputs With 20 Bit Complex Outputs
= 0.008Hz Tuning Resolution at 33 MHz Clock Rate
« Spurious Frequency Components Of Complex Sinusoid < -30 db
« Standby Current < 500 pA, Operating Current 150 mA max @ f=15 MHz
» Standard microprocessor interface
« Available in 33, 25.6 & 15 (Comm.), 25.6 & 15 MHz (Mil/883) Clock Rates
« Available in 145 Pin Ceramic PGA Package

Applications:

NCOM - 16 Bit Numerically Controlled Oscillator Modulator HSP45116

« Performs FSK, PSK, BPSK, AM, FM, MSK QAM Modulation, Complex Down Conversion (I & Q), DDS (Direct Digital

« Digital Radio Tranceivers

. D}_g]l_tal Frequency Synthesis

* FFT Processing

* Frequency Hopping Transceivers
» Digital Cellular Telephone LN

« Satellite Modems MICROPROCESSOR PHASE/ COSINE SINE/ SIN

VECTOR INPUT
R |

I

~—#| FREGUENCY |ARCUMENT
« Radar & Sonar Systems INTERFACE CONTROL COSINE cos

CMAC

« AM & FM Modulation Systems NI Al =———-] __SECTION SECTION
* High Speed Modems

« Ultrasound Signal Generation
« Digital Phase Lock Loops

» Spread Spectrum Radio

» Fax Modems

* PCM Telemetry Receivers

» Demodulation . HSP45116 Functional Diagram
* Spectrum Analysis

vt

R !
VECTOR OUTPUT

NCO - 16 Bit Numerically Controlled Oscillator HSP45106

» Digital Equivatont Of Analog VCO (Voltage Controlled Oscillator)

Key Features:
« 32 Bit Center & Offset Frequency Control, 16 bit Phase Control
* 16 Bit SIN & COS Parallel Outputs, or Serial SIN & COS Outputs
* 0.008Hz Tuning at 33MHz
« SpuriouS Frequoncy Components Of Complex Sinusoid < -90 db
« Standby Current < 500 pA, Operating Current 256 mA max @ {=25.6 MHz
« Standard Microprocessor Interface
« Available in 33, & 25.6 (Comm.), 25.6 & 15 MHz (Mil/883) Clock Rates
« Available in 84 Pin Plastic PLCC or 85 Pin Ceramic PGA Package

» Performs FSK, PSK, BPSK, SPSK, FM, MSK Modulation, DDS (Direct Digital Synthesis), & Quadrature Signal Generation

Applications:
* High Speed Modems
« Ultrasound Signal Generation

* Frequency Hopping Transceivers MICROPROCESSOR SIN/COS

—_— SINE
« Digital Cellular Telephone INTERFACE PHASE/ ARGUMENT SINE/ 18
 Satallite Modems conrnofé?ggg{g — F'éﬁ?#ﬁ'éfy +%1  coswe COSINE
« Radar & Sonar Systems SECTION 7 SECTION 18
- Digital Frequency Synthesis CLOCK —

« Digital Phase Lock Loops
- Spread Spectrum Radio
* Fax Modems

« PCM Telemetry Receivers HSP45106 Functional Diagram

« FM Modulation Systems
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Signal Synthesizers

NCO - 12 Bit Numerically Controlled Oscillator HSP45102

= Equivalent of Analog VCO éVolta o Controlled Oscillator)
» Performs FSK (CLK/12), PSK, BPSK, FM, QPSK Modulation and Direct Digital Synthesis

Key Features:
= 32 Bit Frequency Control
 Features 12 Bit SIN Parallel Outputs
= 0.012 Hz Tuning Resolution at 40 MHz
« Spurious Frequency Components < -69 db
» Standby Current < 500 pA, Operating Current 330 mA max @ =33 MHz
« Available in 40, 30, & 33 MHz, (Comm.), 40 & 33 MHz (Industrial)
Clock Rates
* Available in 28 Pin Plastic Dip & SOIC Packages
= Smallest NCO Available

Applications:
* Modems
« Ultrasound Signal Generation
« Digital Cellular Telephone

» Satellite Modems

« Digital Frequency Synthesis
« Digital Phase Lock Loops

« PCM Telemetry Receivers oK
* Radar & Sonar Systems

PO-1

’ ’
MSBASB 4 . I
SFTEN 2o FREQUENCY 5 PHASE e | 3| sme |02
L —p SECTION 32 | ACCUMULATOR | 43 | pper RoM
sk o ouTo-
LOAD g +I 1
TXFR g
ENPHAC 4o — |
SELLM #¢

HSP45102 Functional Diagram




Multipliers

16 X 16 Bit Multipliers HMU16, HMU17

* 16 X 16 Bit Parallel Multiplier With Full 32 Bit Product
* HMU16 is Pin & Function Compatible to the AM29516, LMU16, IDT7216 & CY7C516
* HMU17 is Pin & Function Compatible to the AM29517, LMU17, IDT7217 & CY7C517

Key Features:

« Three-State Outputs

. Standby Current < 500 u,A, Operating XD~|5I Y(ix R'I() fclv Y0-1340-13 x‘lHll 7(;)( T Ytl:V Vﬂ‘-zﬂ
Current 7.0 mA max @ f=1 MHz twm“ [Fecsmea] [reasren] [reemres] [recwren] [Fecmren]

* 35 ns (Commercial), 45 ns (Military/883)
Clocked Multiply Time .

« Available in 68 Pin Plastic PLCC & 68 Pin | cux_] ' "_gx = arn=t I E=AN
Ceramic PGA Packages [:D— o I—D—

CLKV -
Applications: rEr YTy [eoreimimmn |

« Digital Filtering |—|———J

« Image Processing A TR ORST A FORMAT ADJLST

* FFT's (Fast Fourier Transforms)

- Graphic Display Systems P ————Fetarn [neoren

« Radar & Sonar Systems

O P1831PO15
P18-31P0-13

'HMU16/17 Functional Diagram

16 X 16 Bit Multiplier/Accumulator HMA510

« 16 X 16 Bit Parallel Multiplier/Accumulator With Full 35 Bit Product
» HMA510 is Pin & Function Compatible with the IDT7210 and the CY7C510

Key Features: X015 RND SUB  v0-15P0-15
* Three-State Outputs w6 b 1c Jace '
« Standby Curront < 500 pA, Operating Current v
* 7.0 mA max @ f=1 MHz lﬁﬁ] REGISTER REGISTER
* 45 ns (Commerclal), 55 ns (Military/883) Clocked 3
Multiply/Accumulate Time CLKy
- Available in 68 Pin Plastic PLCC & 68 Pin ™ 5
Ceramic PGA Packages g ' ¥ \
l MULTIPLIER ARRAY |
Applications: =t

« Digital Filtering PRELOAD —p] ACCUMULATOR -
» Image Processing cLKP _,l XTP REGISTER | MSP REGISTER ILSPREGISIER | As

* FFT's (Fast Fourier Transforms) R
* Graphic Display Systems 3 ' >
- Radar & Sonar Systems @ % —
! P32-34
GEX P16°31
OEM
CEL

HMAS510 Functional Diagram
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One Dimensional Filters

Digital FIR Filters - HSP43481/881/891

* 8 Bit- 4 Tap - HSP43481
« 8 Bit- 8 Tap - HSP43881
* 9 Bit - 8 Tap - HSP43891
* Pin & Function Compatible to Zoran 481/881/891

Features:
- 8 Bit Coefficients & Data (HSP43481, 881), 9 Bit
Coefficients & Data (HSP43891), 96 Bit
Accumulator Stage
« Decimation By 2,3 or 4
» Shift & Add Output Stage for Combining Filter Outputs

« Cascadable to Over 1000 Filter Taps

« Standby Current < 500pA

« Operating Cument < 160 mA (HSP 43891, 881),
<110 mA (HSP43481) @ 20 MHz Clock

» HSP43881, 891 Available in 84 Pin Plastic PLCC,

85 Pin Ceramic PGA & 84 Pin CQFP Packages
» HSP43481 Available in 84 Pin Plastic PLCC &
85 Pin Ceramic PGA Packages

Applications:

« Radar & Sonar Systems

« Echo Cancellation

« Digital Video & Audio
« Sample Rate Converters

JoUTPUT
SHA0D [ e p{ sTAGE
= Machine Vision SEREL 2

« HDTV (High Definition Television) e s
« 1 & 2-D Filtering
= Adaptive Filters - swozs

« Imaging Systems Digital FIR Functional Diagram

* Image Enhancement

Dual 10 Bit FIR Filter - HSP43168

*» Two Internally Cascadable 8 Tap FIR Filters
» Programmable Decimation Up To 16
« Configurable As Two Independent FIRs

Features:

« 10 Bit Data & Coefficients, 32 Programmable Coefficient Sets

» Up to 256 FIR Taps, 16 x 16 2-D Kemaels, 10 x 20 Data & Coefficients
» Programmable Rounding on Output

« Mixed Mode Arithmetic & Saturation Logic

« Standby Current < 500uA, Operating Current < 200 mA @ 20 MHz

« Standard Microprocessor Interface

« Available in 45, 33 MHz Clock Speeds

« Available in 84 Pin Plastic PLCC & 85 Pin Ceramic PGA Packages

Applications: WPUTA -
* Adaptive Filtering 7 >

« Echo Cancellation
COEFFICIENT
BANK

« Polyphase Filtering
« Equalization
« Convolution

csELO4 — L]

JKiil

« Digital Audio MU FIR 8

- Complex Filtering INPUTD ”T.Tr

< 1-D & 2-D Filtering

» Radar & Sonar Systems

« Image Processing OFLe

* PCM Telemetry Systems ] .
« HDTV (High Definition Television) HSP43168 Functional Diagram

L}
QuTe-8

ouT0-27

OEM &

[5oA]




One Dimensional Filters

DDF - 16 Bit Digital Decimation Fliter HSP43220

= Single Chip 16 Bit Narrow Band Filter with Decimation
. Pfogrammable Decimation Up To 16,384 & Up To 512K Equivalent Taps
« Up To 512000 Equivalent Taps

Features:
* Up to 96 db Attenuation
* 16 Bit 2's Complement Inputs
* 24 Bit Extended Precision Outputs
* 20 Bit FIR Coefficients
* DECI*MATE Filter Design Software Available
« Standby Current < 500pA
= Operating Current 120 mA Max @ 15 MHz
» Standard 16 Bit Microprocessor Interface
« Available in 33, 25 & 15 MHz (Comm.), 25 & 15 MHz (Mil/883) Clock Speeds
« Available in 84 Pin Plastic PLCC & 85 Pin Ceramic PGA Packages

Applications: DECIMATION UP TO 1024 DECIMATION UP TO 16
 Channelized Receivers ‘ ‘
« Spectral Analysis

. i INPUT CLOCK [ HI RDER 24

. 35333 ;:?iie;: DATA INPUT _,“6_, DECIMATION > bEciATIoN [+ PATAOUT

» 512 Tap Symmetric FIR conTROL & | FILTER FILTER  [—» DATA
Filtering AND READY

- Sample Rate Converters | COEFFICIENTS

* Instrumentation FIR CLOCK

* Radar & Sonar Systems
« Satellite Modems
» Narrow Band Filtering

HSP43220 Functional Diagram

DECI*"MATE Development Software for the HSP43220
Decimating Digital Filter

Interfaces External Analog Signals to 6805-Series pP via 4-Wire SPI Serial Bus

Features:
« Simulates HSP43220 Providing Input Signals for Filter Simulator
» Generates PROM File of Filter Coefficients
» DECI*MATE is Fully Integrated with Monarch 2.0 DSP Software from the Athena Group

Il DESIGN MODULE SIMULATION MODULE PROM MODULE ]I
HSP43220 DDF FILTER SPECIFICATION

Filter Fila : PRES.DDF
D Input Sample Rate 33 MHz Design Mode . AUTO
E Output Rate 100kHz  Generate Report . YES
[¢] Passband 5 kHz Display Response : Loa
1 Transition Band 700 Hz Save Freq Response YES
. Passband Atten 1dB Savo FIR Response : YES
M Stopband Atten 96 dB
A FIR Type : STANDARD
T HDF Order : 4 FIR Input Rate 100 kHz
E HDF Decimation ~ : 330 FIR Clock (min) 33 MHz

HDF Scale Factor : 0.6903 FIR Order 500

FIR Decimation 1
Filter Specification Monu
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Two Dimensional Filters

3 X 3 Image Filter HSP48901
« Configurable for 1D & 2D Filtering with a 3 x 3 Matrix

Key Features: orawen [T}
« 8 Bit Data & Coefficient Inputs onzion T}
* 20 Bit Extended Precision Output | emen T
« Dual Coefficient Mask Registers, Switchable
In A Single Clock Cycle cnoT
+ Standard Microprocessor Interface S
« Standby Current < 500 pA, Operating Current
120 mA max @ 20 MHz s
* Available in 20 & 30 MHz Clock Speeds L h02 —d
* Available in 68 Pin Plastic PLCC Package : ADDRESS

DECODER
LD g —0

Applications:
» Radar & Sonar Systems
* Inspection Systems X —p
* Pattern Matching oo
* Image Scanners
* Image Enhancement

= Real Time Video Filters
+ Edge Detection/Enhancement

; oouUT 019

HSP48901 Functional Diagram

2-Dimensional Convolver HSP48908

« 3 x 3 Convolver with Programmable
1024 Byte Row Buffers IR OEA

o BRI
Key Features: ‘ cinos o ’

« 8 bit signed or unsigned data & coefficient inputs
* 20 bit extended precision output
« Dual cosfficient mask registers, switchable
in a single clock cycle
= Cascadable for larger kernels & images
» Standby current < 500 pA, operating current
120 mA max @ 20 MHz
« Standard microprocessor interface
« Available in 32 & 20 MHz (commercial) & 27

CASI0-7

CASO0-7
[

ALY
REGISTER

& 20 MHz (miv883) FRAME ¢ ——p
« Available in 84 pin plastic PLCC & 85 pin RESET4¢ —p-
PGA package
Applications:
 Radar & Sonar Systems
« Inspection Systems casions LT T—a m

« Pattern Matching
 Image Scanners

« Image Enhancement . A
- Real Time Video Filters :::, Aooness
« Edge Detection/Enhancement cser

CLK cLOCK| INTERNAL CLOCK
HOLD ~#{ GEN

HSP48908 Functional Diagram
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Special Functions

24 Bit Address Sequencer HSP45240

= Performs Addressing Schemes for FFT’s, 1-D, 2-D Filtering, Image Manipulation
(Panning, Zooming) & Matrix Operations
* Controls Addressing of R/W Lines of Frame Buffers or RAM Arrays

Key Features:

* 24 Bit Address Sequencing, or 2 x 12 Bit Sequencing

* 24 x 24 Crosspoint Switching Allows FFT Addressing Schemes

* Programmable Delay on 12 Outputs

» Multi-Chip Synchronization Signals for Cascading

« Standby Current < 500pA, Operating Current < 99mA @ 33 MHz
Clock Speeds

= Standard Microprocessor Interface, with 100 pf Drive on Outputs

« Available in 50, 40 & 25 MHz (Commaercial) & 40, 30, 25 (mi/883)
Clock Rates

= Available in 68 Pin Plastic PLCC & 68 Pin Ceramic PGA Packages

Applications:

« Image Panning & Zooming STARTOUT »
* FFT Addressing ADDVAL
« 24 Bit Graphics Board J - DONE »
* Special Effects Generators [ p— ULOCKDONE =
: 1-D & 2-D F"tenng STARTIN START SEQUENCE CRO PCINT 5 ’ - oumea
: : . .
* Matrix Operations —=lcmcuiTay paeneraTor P2 swaten OEH »
« Laser Typesetters 12, [BECAY > oUTO11
« Video Processing DLYBLK 8
OEL »
PROCESSOR INTERFACE ~ BUSY o
D06, CS #, A0, WR &, CLK,RST &
HSP45240 Functional Diagram

256 Stage Binary Correlator HSP45256

» Reconfigurablo 256 stage binary correlator, 1 x 256, 2 x 128, 8 x 64, & 4 x 32
* Performs both 1-D & 2-D correlations with selectable precision & window size

Key Features:
« 13 Bit Cascado Input
« Configurable as 2 Separate Correlators
« Separate Data, Control & Reference Inputs & Data Offset Register
* Programmable Output Delay, Double Buffered Mask & Reference Register
- 1 Bit Reference x 1, 2, 4, or 8 Bit Data
« Standby Current < 500pA, Operating Current < 330 mA @ 33 MHz
- Standard Microprocessor Interface
* Avalilable in 33, 25.6, & 20 MHz (comm.), 25.6 & 20 MHz (mil/g883)

Clock Speeds

« Available in 84 Pin Plastic PLCC & 85 Pin Ceramic PGA Packages

HSP45256 Functional Diagram

Applications: o .
- Potiom Matghing e | oo e e T
: E;?gru(e:gc:rye Iélt?g)'?ing Radios | ARRAY —’[TEW MUX [— % AUX_OUT80
* Radar & $on§r Systems L
SE | i o | T e
+ Scanne
:ﬁg:ﬁig?:rgéxroydgg?ems cas iz e

5A07




Special Functions

Programmable Length 10 Bit Data Buffer HSP9501
« Data Buffer Length Programmable in One-Word Increments from 2 to 1281 words
= Expandable Data Word Width or Butfer Length

« Can be Used as a Programmable Length FIFO P
IR N
Keg Features: _'L"_A_J -
« Supports Data Words to 10 Bits Wide
« Data Recirculate (Rollover) or Delay Modes of Operation "
« Clock Select Logic For Positive or Negative Edge System Clocks S T
= Standby Cument < 500pA, Operating Current < 125 mA "“";;—;l =
@ 25 MHz Clock
« Available in 25 or 32 MHz Clock Speeds
« Available in 44 Pin Plastic PLCC Package with 30 or o —a] M
25 MHz Clock Speeds o

Applications: wor _d
* Programmable Length Data Shifter
- Digital COMB Filters
. |ma?e Processing
« Audio/Speech Processing
* Pulse Compression
* Programmable Delay Lines
« 1-H Delay Line for NTSC, PAL or HDTV WY
« Digital Video ’
= Video Delay Lines HSP9501 Functional Diagram
» Graphics Boards

Multilevel Pij)eline Register ISP9520/21, HSP9520/21

« Single 4 stage or dual 2 stage pipelining
» HSP9520/9521 are pin for pin compatible replacements for AM29520/21, WS59520/21, L29C520/21

Key Features:
* Four 8 Bit Registers
« Hold, Transfer, & Load Instructions
« Standby Cument < S00pA, o-07 P REG A1 o | recaz
Operating Curent< 12mA @ 5
MHz Clock

.&szaeilg?rl\esiglzca Pin Plasuc DlPI LK —» L > Mux | > hd L Yo-Y7
Applications: B—» e | L] Lo
80

0

" —
» Sample Rate Conversion ]
* Pulse Compression
» Radar & Sonar Systems \
« Standards Conversion s
« Graphics Boards . ISP/HSP9520/21 Functional Diagram

Histogrammer/Accumulating Buffer HSP48410
* In Addition to Histogramming, Generates and Stores Cumulative Distribution Function
* Capabilities Include Bin Accumulation, Look Up Table, 24 bit Delay Memory and Delay & Subtract Mode.

Key Features:
« 10 Bit Pixel Data
« 4kx4k Frame Sizes
* Asynchronous Flash Clear Pin
* Single cycle Memory Clear
» Fully Asynchronous 16 or 24 Bit Host Interface "asom
» Look Up Table Mode ARRAY
* 1024 x 24 Bit Delay Memory 0ATA pATA
= 24 Bit Three State I/0 bus o
 TTL compatible Inputs/Outputs ooz
« Available in 84 Pin PGA and PLCC Packages | roore
+ DC to 40 MHz Clock Rate ' oY~ =

GENLHATOR
Applications: 00000 =%
. galmplg Rate Colnversion
» Pulse Compression : . )
« Radar & Sc?nar Systems HSP48410 Functional Diagram
« Standards Conversion
 Graphics Boards
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Telecom

Telecommunications

Analog Interface at Central Office or PBX Switch End

SLIC - Subscriber Line Interface Circuit
- lgtgr)facqts l\;oice/status signals between residentialbusiness telephone and PBX/Central Office
switc
- gvery teleghone requires a SLIC to monitor it
- Provides BORSHT functions to subscriber loop
- Monolithic solution to transformer based application

CODEC - CODer/DECoder
- Non-linear analog to digital (encode) and digital to analog (decode) converter for voice
- Convaerts telephone voice signals, via the SLIC, to/from digital PCM format for
transmission on digital PCM bus
- Assigns protocol for timing multiple telephone calls

Crosspoint switches - CD22100, CD22101, CD22102, CD22M2493/94
- Matrix of analog switches which digitally interconnect audio, voice, computer, PBX, central office
telephone signals

0 R PO . NS R

Analog Interface at Subscriber End

DTMF circuits - Dual Tone Multi Frequency
Tone generator
- Generates standard DTMF sinusoidal audio tones for the standard telephone pushbutton keypad
Tone receivers
- Detects/decodes standard DTMF sinusoidal audio tones for call routing by the central office
computer or for subscriber end instrument control, ie answering machine, fax

Digital Interface

PCM repeater - Pulso Code Modulation
- Digital-digital converter for signal equalization, pulse shaping, clock extraction, timing,
and threshold dotoction
- For T1(1.54 MHz), T148(2.37 MHz), and CCITT(European 2.048 MHz), digital PCM
transmission linog

PCM transcoders - Pulse Code Modulation
- Converts digital PCM signal to special digital codes to maintain signal integrity over long
transmission distancos .
- For T1(1.544 MHz), T1C(3.152 MHz), T2(6.3212 MHz) and CCITT(2.048 MHz) "PCM highway"
transmission lines

General Interface

CVSD - Continuously Variable Slope Deltamodulation - HC-55564 .
- Analog-digital (encoder) and Digital-Analog (decoder) converter for voice
- Converts voice signals to serial non-return to zero (NRZ) format and vice versa
- Use in telephone systems, radios and secure communications

Surgoctors . .
- See transient voltage suppression for details




Telecom

Ordering Information

Harris Product Code Example

H 3 - 55_(]!23 - 5
Prefix ‘—]
H (Harris) Part Number
Temperature:
. 1: 0°Cto+200°C*
Fan:nlly. 2:-55°Cto+125°C
A : Analog 4:-25'Ct0+85°C
C : Communications 5:0Ct0+75'C
D : Digital Package: — . 6 : 100% +25'C probe
F : Filters 1 : Duakin-line ceramic dice only)
I : Interface 2 : Metal can . 7 ash-7 high reliability
M: Memory 3 : Dual-inine plastic commercial product
V : Analog hl%h_voltage 4 : Leadless chip carriers (LCC) 0°C to +75°
Y : Analog hybrids 4P Plastic leaded chip carriers (PLCC) 8 : Dash-8 program
7 : Mini-DIP, ceramic HAz-zsgo?g (example only)
0 : Chip form 9 :-40°Cto+85°C
* Special high temperature testing available on
certain product types. Consult factory for availability.
CD, CD74HC(T)
Nomenclature Guides
_CD6264
CD00K
D.
| PACKAGE/OPTION SUFFIX LETTER
CD74HC(T)XXXX Dual-in-line sidebrazed ceramic DIP D
Dual-In-line plastic DIP E
Leadless chip carrier J
Revision Small outline plastic SOP M
A st Plastic leaded chip carrier PLCC N
B : 2nd etc. Metric plastic quad flatpack MPQFP Q
Chip (when applicable) H
Enhanced product screening i.e., burn-in X
tional for D, E package types)
Single-in-line package (SIP) Z
Electrical option 1,2,4




Telecommunications

Typical Telecom System Maé¢ro View

SUBSCRIBER APPARATUS

4
Qﬁ

SWITCHING SYSTEMS

PRIVATE
AUTOMATIC
BRANCH
EXCHANGE
(PABX)

1

CENTRAL
OFFICE

~ ANALOG
JL L. DIGTAL PCM (BUS)

TELEX &
FACSIMILE

CLASS §

CENTRAL
OFFICE
CLASS §

TRANSMISSION

Typical Telecom Switching System Micro View

(Inside the switching system)

« CODEC
» SYNC & CONTROL

LINE CARD
* SLIC
« FILTER

. MEMORV

LiNE CONTROL

« INTERFACE

 SLIC
« FILTER

d * 1P
« CODEC « MEMORY
- SYNC & ConTROL

LINE CONTROL

« INTERFACE

* MEMORY

LINE CONTROL

« INTERFACE

CONTROL PROCESSING

« MICROPROCESSOR

* MEMORY

*TIL

« I/0 INTERFACE

* DTMF RECEIVER
C022202/C022204

TRUNK CARD
» MICROCOMPUTER
« HDB3 AMI CODER

* SLIC
* REPEATER
€D22301

CROSSPOINT SWITCHES
CD22100
€D22101/CD22102
CD54/74HC/HCT22106
CD22M033E
CD22M3494E

A

i
"

|

] ot |

TO DIGITAL
T1-TYPE
PCM BUS

=




Telecommunications
Analog Interface at Central Office Switch or PBX Switch End

A Subscriber Line Interface Circuit that integrates the traditional transformer-based discrete telephone line interface functions,
le BORSHT functions, on a single chip.

Acronymn for interface functions required between subscriber telephone and the switch.

B = Battery feed; sets up DV bias voltage across Tip and Ring lines.
Overvoltage protection; provides transient protection

= Ringing; controls ringing signal to subscriber telephone
Supervisory; monitors telephone line status for on/off hook

= Hybrld; differential to single-ended conversion and vice versa

- T » ™ O
1]

= Test; provides access to telephone line via relay for testing

* Any Analog or Digital PBX Switching System e Hotel/Motel Switching Systems

* Voice Messaging PBX Systems ¢ Digital Loop Carrier Systems
* Direct Inward Dial (DID) Trunks ¢ Central Office (CO) Switching Systems

SWITCHING SYSTEM

VOICE -
~ PCM
Fusgﬁou CODEC S 10
FUNCTION | ——, DIGITAL
PCM
BUS
TELEPHONE o :
(SUBSCRIBER SET) BORSHT FUNCTIONS

REQUIRED HERE




Telecommunications
Analog Interface at Central Office Switch or PBX Switch End (Continued)

Subscriber Line Interface Circuits Common Features to all SLICs; (HC-5502B, HC-5504B, HC-5509B, HC-5524, HC-5504DLC)

* Monolithic Integrated Device ¢ Internal Ring Relay Driver
* DI High Voltage Process e Low Power Consumption During Standby
e Compatible with Worldwide PBX Performance Requirements ® Switch Hook, Ground Key and Ring Trlp Detection Functions
e Controlled Supply of Battery Feed Current for Short Loops e Sclective Denial of Power to Subscriber Loops
Loor TYPICAL
PART CURRENT | RINGING TYPE SUPPLY
NUMBER FEATURES mADC TYPE VOLTAGES PACKAGE
HC-5502B * Low Voltage +5V (VB +) Capability 30 Single~-Ended -48V, +12V 24-Pin DIP
® Pinfor Pin replacement for the HC-5502A QGround Reference or +5V EorC
HC-5504B * Allows interfacing to nogative superimposed 40 Single-Ended =48V, +12V 24 PinDIP
ringing systems Battery or Gnd or+5V EorC
Reference or 28 Pin PLCC
Balanced Ringing
HC-55098 * Compatible with worldwide PBX AND Central 20to 50 Single-Ended -4gV, +12V 28 PinDIP
Office performance requirements Battery or Gnd EorC
e Contains two internal relay drivors Roforence or 44 PinPLCC
* Programmable loop current limit Balanced Ringing
» High temperature alarm output
HC-5524 * HC-5509B version operating at -24V battery 20to 60 Singlo-Ended ~24V, +5V 28PinDIP
and +5V Battory or Gnd EorC
Roloronce or 44 Pin PLCC
Balanced Ringing
HC-5504DLC e Switch hook detect threshold allows multi-phone 40 Singlo-Ended -48V, +12v 24 Pin DIP
operation Battory or Gnd or+5V EorC
Roforonce or 28 Pin PLCC
Balancod Ringing

Non-linear analog to digital and digital to analog converter for voice and PCM (Pulse Cove Modulation) signals

Vatlabloe data clocks - from 64kHz to 2.1MHz
Synchronous and asynchronous operation
TTL or CMOS compatible logic

E£50 protection on all inputs and outputs
Adjustable gain for transmit input

PART CLOCK SUPPLY
NUMBER FEATURES RATES VOLTAGE PACKAGE
CD22354A ® Moolts or exceeds all ATAT D3/D4 specs CCITT recommendations 64kHz to +5V £5% at 18 Pin DIP-E
(n-Law) e Complole CODEC and filtering systems: 2.1MHz 90mW (Max)
= No oxternal components for sample-and-hold and auto-zero
CD22357A - Rocoive output filter with SIN X/X correction
(A-Law) and additional 8kHz suppression

Applications Dlagram

Typical Line Circuit Application with the HC-5509B and CD22354A

DIGITAL
M

Y L SYSTEM CONTROLLER ]
by I T )
K1 | 54D GRD PRI RS TEST F1 ALARM FO
Agy Cs1 K2 D
= [T
KIA
e r T VRX+
+ Ror [ Re2 TF1ee
N I rrae vis
PROTECTION _ HC - 55098
a- SLIC
r‘{i vix
[—— PRIMARY e '
<=|motscmn| o - 2 -
[——‘ AF1ee
TELEPHONE C:
SET 8 ouT
Vaing RB4
Rea 160Vpeak MAY)
RING
VB- 00 _C2 DQ__AQ VB+ C1

o= HITHI

!




Telecommunications
Analog Interface at Central Office Switch or PBX Switch End (Continued)

High-performance analog switches matrix for PBX, studio, audio switching, and multisystem bus interconnects

RON RoN |FQ.RESPONSE | CROSSTALK
CONFIGU-| (TYP.) {TYP.) (TYP.)-3dB, (TYP.)-40dB SUPPLY

TYPE FEATURES RATION @12V @ 12V Ry = 1K, 10V (FQ.), 10V VOLTAGE | PACKAGE
BIMOS-E Crosspoint Switches with Control Input Memory
CD22M3493 | ® Optional on-chip strobe- 16x8x1 360 en 45MHz 3MHz 4Vto 14V 40-Pin
CD22M3494 independent address latches DIP-E
* Manual and automatic power-on 44-Pin
resets PLCC

® Crosstalk: -80dB (min) @ 10kHz

* BiMOS-E Technology

® Parallel input addressing

* HC/HCT ground-referenced
inputs available

® 2kV minimum ESD protection

* Latch-up current: 50mA (min)

* Pin and functionally compatible

with the SGS M3494
CMOS Crosspoint Switches with Control Memory
CD22100 * “Built-in" control fatches 4x4x1 750 180 40MHz 1.5MHz 3Vto 16-Pin
* Large analog signal capability 18V DIPE,F
+Vpp/2

* 10MHz switch bandwidth

¢ High linoarity - 0.5% distortion
(typ.) atf = 1kHz, V)N = 5Vp-p,
Vpp = 10V,and R|_=1kQ

* Standard CMOS noise immunity

* 100% tosted for maximum

quiescont current at 20V
CD22101 ® Strobed control input 4x4x2 750 8n 40MHz 2.5MHz 3Vio 24-Pin
® “Built-in" latched inputs 18V DIPE,F
* Large analog signal capability
xVpp/2

* 10MHz switch bandwidth

* High linearity - 0.25% distortion
(typ.) atf = 1kHz, VN = 5Vp-p,
Vpp-Vss = 10V,and R = 1k}

* Standard CMOS noise immunity

CD22102 e Same as CD22101, but has Set/ 4x4x2 750 8n 40MHz 2.5MHz 3Vito 24 Pin
Reset fiip-flop control input 18V DIPE,F
instead of strobed control input

CD54/ * 64 analog switches inan 8xBx1 840 250 6MHz 7MHz 2Vio 28-Pin

74HC(T) 8x8x1array 10V DIPE

22106 * On-chip line decoder & control
latches

* Automatic power-up reset by using
a 0.1pF capacitor at the MR pin

® RN resistance 950 max.
@ Voo =45V

* Analog signal capability Vg /2

TELEPHONE CO.

VOICE
TELEPHONE

compuTER CROSSPOINT SWITCHES

TERMINAL €022100
€022101/CD22102
CO34/T4HC/HCT22106

COZ2MONIE/CO2IMMUME




Analog Interface at Subscriber End
Detects and generates special tones for standard telephone touch tone dialing keypad

OUTPUT 3-STATE SUPPLY
TYPE FEATURES OUTPUT CODE VOLTAGE PACKAGE
CD22202 ® Detects either 12 or 16 standard DTMF signals 4-bit Hexa~ 5V 10% 18-Pin DIP-E
® Central-office quality decimal or
® No front-end band splitting filters required binary coded
® Single, low-tolerance, 5V supply 2-of-8
® Uses inexpensive 3.579545MHz crystal for reference
® Excellent speech immunity
® Synchronous or handshake interface
* Three-state outputs
CD22203 e Same as CD22202, but a!so has early defect output 4-bit Hexa- 5V £ 10% 18-Pin DIP-E
decimal or
binary coded
2-0f-8
CD22204 ® No front-end band splitting filters required 4-bit Hexa- 5V+10% 14-Pin DIP-E
o Single, low-tolerance, 5V supply decimal Only
* Three-state outputs for microprocessor-based systems
* Detects all 16 standard DTMF digits
® Uses inexpensive 3.579545MHz crystal
e Excellent speech immunity
* Output in 4-bit hexadecimal codo

ers.
SUPPLY
TYPE FEATURES OUTPUT VOLTAGE PACKAGE
CD22859 * Mute drivers on chip 350mVinto 2.5Vto 10V 16-Pin
® Device power can either be regulated dc or phone loop current 820 DIPD,E
® Use of an inexpensive 3.579545MHz TV crystal provides high
accuracy and stability for all frequencics

TELEPHONE KEYPAD

ROW 1
1]2]3]A S P

CD22859

4| 5|6 |B ROW 2 TONE ———0

ROW 3 GENERATOR DTMF TONES
7 8|9 ]|C
* o 2 D ROW 4

I COL 4
COL3
COL 2
coL1




Digital Interface

Digital to digital converter to bolster and reshape digital PCM signals distorted by long transmission over PCM bus lines

SUPPLY
TYPE FEATURES OUTPUT VOLTAGE PACKAGE
Bipolar
CD22301 e Automatic line buildout Buffered 5.1V 5%, | 18-PinDIP-E
* ForT1 1.544 Mbits/s bipolar carrier system 30 mA (max.)
* For T148 2.37 Mbits/s ternary carrier system
e For CCITT 2.048 Mbits/s bipolar carrier system

PULSE TRAIN

L ecm o gl
o—

(YY)

CD22301

| o
PCM OUTPUT
glz pcMouTeLT [T

Unipolar to bipolar digital to digital converter for more efficient long line transmission of digital PCM signals

. SUPPLY
TYPE FEATURES ouTPUT CODES VOLTAGE PACKAGE
HC-5560 * Mode selectable coding 32mA @ AMI(T1 and T1C) 5V @ 20 Pin DIP-E
® North American and European compatibility o4V B6ZS (T2) 10 mA (typ.)
¢ Simultaneous encoding and decoding B8ZS (T1)
® Asynchronous operation HDB3 (PCM30)
® Loop-back control
® Transmission error detection
® Alarm indication signal
® Replaces MJ1440, MJ1471, and TCM2201
transcoders
CD22103A ¢ Simultaneous encoding and decoding 1.6mA@ HDB3/AMI per 5Vt10% @ 16-Pin
¢ HDB3 coding and decoding for data rates from 05V CCITT G703 100 mA (max.) DIP-E,D
50 kbits/s to 10 Mbits/s in a manner consistent Annex
with CCITT G703 recommendations Recommendation
¢ HDB3/AMI transmission coding/reception
decoding with code error detection is performed
inindependent coder and decoder sections
e All transmitter and receiver inputs/outputs are
TTL compatible
* Internal loop test capability

>
>———

CODED PCM INPUT
FROM T1 TYPE LUNE

HC - 5660

L. PeM FROM cODEG ENCODE

OR REPEA

DECODE

CODED PCM OUTPUT
TO T1 TYPE LINE

|

3 PCMTOCODEO nrn




General Interface

A real time voice to digital (encoder) and digital to voice (decoder) converter

CLOCK SUPPLY
TYPE FEATURES RATES VOLTAGE PACKAGE

HC-55564 * Modulator/Demodulator Functions 9kHzto 64kHz | 5V @ 1.5mA | 14-Pin DIP-C
 All digital (max)
® Requires few external parts

® Low power drain: 1.5 mW typical from single 3V-7V supply

* Time constants determined by clock frequency; no calibration or drift
problems; automatic offset adjustment

Half duplex operation under digital control

Filter reset under digital control

Automatic overload recovery

Automatic “Qulet” pattern generation

AGC control signal available

HC-55536 & Demodulator Only Functions 9kHz to 64kHz | 3Vto 7V @ 14-Pin DIP-C

e All Digital 1.5mA (max)

* Requires fewer external parts

* Low power drain: 1.5 mW from single 3-7V supply

e Time constants determined by clock frequency; no calibration or drlift
problems; automatic offsct adjustment

® Filter reset by digital control

e Automatic overload recovery

* Automatic “Quiet” pattern goncration

ENCODER DIGITAL DECODER
) D 4 cvsD UL cvsD Wpds
—*] MODULATOR \{; DEMODULATOR [~ ) \g

The transmitter data stream consists of a series of “words”, each representing the voice signal level at the instant of sampling:

/\_/\ /
VOICE IN —

N

SAMPLE | | 1 I 1 1 1 1]

ENCODER _ —nrr1 /i n n n
ouT

DECODER _I_J—J—‘_—__—I_—J
ouTt







Consumer

IF Amplifier and Detector

- FM IF ampilifiers with limiters and detectors

- Wide band amplifiers

- Wide band discriminator/amplifiers

- Electronic attenuators

- Quadrature detect, AGC, and log output devices
- EM IF’s with channel detection

- TV picture IF's

pame,

Horizontal/Vertical Countdown and Sync Processors
- Horizontal oscillator/drivers
- Horizontal processors with 64, 32, 16 or 8 divide ratios
-CMOS s&nc %enerator with genlock and alternate field output
- Pal and NTSC compatible
- Useful as sync or clock regenerators

Chroma/Luma Processors and Demodulators
- VCO with phase control and shunt regulator
- 3.58 MHz demodulator and carrier regenerator
- Pal chroma processor
- Single chip pal luma/chroma; video to RGB converter
- Single chip chroma/luma; video to RGB convorter
- Video/chroma procoessor

m
L

Tuner Control, Prescalers, and Band Switches
- Tuner freq. synthesizer, IR demod, 9 D/A, 8 x 20 character OSD
- Divide by 20 proscaler to 200 MHz
- Divide by 64/256 prescaler to 1 GHz
- Divide by 64/256 prescaler to 1.25 GHz
- Band switch with amplifier for varactor control

Miscellaneous Radio/TV Functions
- Automatic CRT bias circuit
- IR receiver proamp and demodulator
- AM receiver
- TV sound demodulator and audio amp

Security and Surveillance
- Vidicon bias and amp o
- RS-170 sync generator for camera applications
- Pal or NTSC versions .
- Universal detection and alarm circuit

Automotive
- Reluctance proximity detector/demodulator
- .5 Hz clock time base and motor driver
- 16 channel precision timer/driver

£
L@
: E
3
)
e
o.
Q




Consumer

Package Options

Because of the wide variety of package options combinations available in the
CA series, please consult the listing of available types on page xx and compare
with the code below:

CAXXXx D
Dual inline plastic
[£] Dual inline plastic
[@] Quad inline plastic
[M] SOIC available

Temp ranges and package lead counts vary with device type. See your data
sheet for package details.




IF Amplifiers and Detectors

CA2111A FM IF Amplifier-Limiter and Quadrature Detector
For FM IF and TV Sound IF Applications

Features
e Direct Replacement for ULN2111A and MC1357 e Excellent AM Rejection (45dB Typ. at 10.7MHz)
e Good Sensitivity: Input Limiting Voltage (knee) (400uV ® Provislon for Output From 3-Stage IF Amplifier Section

Typ. at 10.7MHz; 250V Typ. at 4.5 MHz and §.5MHz)

CA3011, CA3102 Wide-Band Amplifiers

Features
® Exceptionally High Amplifier Galn * Wide Froquency Capability
» Power Galn at 4.5MHz/s - 75dB Typ. » 100kHz/s to > 20MHz/s

e Excellent Limiting Characteristics

» Input Limiting Voltage (Knee) - 600uV
Typ. at 10.7MHz/s

CA3013, CA3014 Wide-Band Amplifier Discriminators
Features & Applications

e Exceptionally High Gain e Excellent AM Rejection
» Power Gain at 4.5MHz - 75dB Typ. » >50dB at 4.5MHz
e Excellent Limiting Characteristics * High Audlo-Voltage Recovery
» Input Limiting Voltage (Knee) = 300uV Typ. at 4.5MHz » 220mV Typ at 4.5MHz, 25kHz deviation

CA3065 IF Amplifier-Limiter, FM Detector, Electronic Atienuator, Audio Driver
Features

e Electronic Attonuator - Replaces Conventional Volume Control

e Differential Peak Detector - Requires on Single Tuned Coil

o [nternal Zener Diode Regulated Supply

¢ [nherent High Stability

3
s
L=



IF Amplifiers and Detectors (continued)

CA3089 FM IF System
CA3189 FM IF System With ON Channel Detector
For FM IF Amplifier Applications in High-Fidelity, Automotive, and Communications Receivers

Includes - IF Amplifier, Quadrature Detector, AF Preamplifier, and Specific Circuits for AGC, AFC, Muting (Squelch),
and Tuning Meter

Features

e Exceptional Limiting Sensitivity ® Provides Specific Signal for Direct Drive of a Tuning
> 12V Typ. at -3dB Point Meter

o Low Distortion * On Channel Step for Search Control
> 0.1% Typ. (With Double Tuned Coil) ® Provides Programmable AGC Voltage for RF Amplifier

e Single Coil Tuning Capability ® Provides a Specific Circuit for Flexible Audio Output

* Improved S + N/N Ratio e Internal Supply Voltage Regulators

e Externally Programmable Recovered Audio Level ® Externally Programmable “On” Channel Step Width, and

o Provides Specific Signal for Control of Interchannle Deviation at which Muting Occurs

Muting (Squelch)

L'
QUADRATURE 1 C=100 pF

PUT _22pH  [¢—] REFERENCE
70 INTERNAL
REGULATORS our(e 9 lwn
castes _ __

[TFAMPLIFIER R 7 s

vl 1 AMPL.

INPUT .
J{ ISTIF 2NDIF anolF || |

—| QUADRATURE [-{—
|

AF
ouTPUT

AMPL. AMPL. AMPL, N DETECTOR

| ™ Aupio -é) AUDIO
DETECTOR | AMPL. ouTPUT
| C o ] \ 22K
0.02 pF cozpf| || Lever LEVEL LEVEL tever {1 [JbEViATION /][ AupiO
I | nsrscron DETECTOR DETECTOR DETECTORJ | | [/MUTE LOGIC/]| MUTE
= ' | — (SQUELCH)|

MUTING

oo SENSITIVITY
¥  MUTE 410
DELAVED TUNING METER LOW- (SQUELCH) > 12
AGe Fon ‘-{ RF AG CIRCUIT | SIGNAL DRIVE OJM
AGC FOR
RF AMPL. VOLTAGE CIRCUIT 0.33 pF
10K FRAME suasmms OFFSET .33 p
T )
@5 O, (19 > (O 70 STEREO = =
== TUNING METER THRESHOLD ON CHANNEL
1 OUTPUT LOGIC CIRCUITS INDICATON
A
V\—- ’ *L TUNES WITH 100 pF(C) AT 10.7 Milz
aTK
= Qo &f 75 (TOKO NO. KACS K588 HM OR
EQUIVALI |
NOTE: CIRCUITRY IN SHADED AREAS IN CA3189 ONLY. QUIVALENT)

ALL RESISTANCE VALUES ARE IN OHMS.

Horizontal/Vertical Countdown and Sync Processors

PHASE

. OETECTOR + OSCILLATOR

CA1391, CA1394 TV Horizontal Processors " & T

CA1391E - Positive Horizontal Sawtooth Input P P P

CA1394E - Negative Horizontal Sawtooth Input

Features of v(cwn osciLLaTOR I

¢ Internal Shunt Regulator

e Linear Balanced Phase Detector nEGULATOR @
s Preset Hold Control Capability | 1

e £300Hz Pull-In (Typ.) RO D] prast oo Dovrror
o Low Thermal Frequency Drift

¢ Small Static Phase Error

e Variable Output Duty Cycle (L

* Adjustable DC Loop Gain St grouno




Horizontal/Vertical Countdown and Sync Processors (continued)

CA3154 TV Sync/AGC/Horizontal Signal Processor

!CFLGA‘K:“ + IF AGC agf"
Features %
AGC v
* Horizontal Oscillator With AFC P %wv[l e TWoAGe SUPPLY
* Sync Separator With Noise Immunity - ll hd l l (?"“’ ace (? @
HOR{Z.
- Susbad AGC Syt N [t oo e iz
* utpu GATE AMP AMP
¢ Delayed Outputs for Forward or Reverse AGC <1V, - L
\ 3154
Tuners sty ERs
()|
e Internal Noise Threshold vioee ™ i y sernaion ’%— S JoRt outroT
. " —
* High Impedance Video Input [ T i
* Choice of Dual External Time Constants for Sync %m S Phraton é @ggg?
COMPOSITE T00TH

Separator Noise Immunity _ e peiir 1
¢ RF AGC Delay Externally Controlled L% 3 1
e Qutput Short-Circuit Protection L -;,—ﬂ HORZ

CA3202 TV Horizontal/Vertical Countdown Digital Sync System

Features
e Automatic Forced Asynchronous Modo to Remove Jitter e Lower Zero-State Horizontal-Drive Output
* Improved Low Voltage Start-up Operation * Improved Symmetry for Horizontal-Drive Output

CA3210, CA3223 TV Horizontal/Vertical Countdown Digital Sync System
For 525-Line (CA3210E) or
625-Line (CA3223E) Operation

Features
* Horizontal Driver e Horizontal Osclllator
* Two Phase-Lock Loops ® Vertical Countdown

CA3236 The CA3210 With Modification

CA3241 PAL Version of the CA3210

CA3218 TV Horizontal/Vertical Countdown Digital Sync System

Features SrReN TANR BE  SYNC.IN DRIVE BT
® Horizontal Osclilator Jiomz. 11 [l [« [

e Vertical Countdown 1]

e Composite Blanking Output oL

* Burst-Gate Output oot

e Horizontal Ramp Generator 15

¢ Internal Shunt Regulator I,E

FLYBACK
PULSE

'y
[2]
HORIZ,
DRIVE

our

RS B

BANDCASTLE

(G




Horizontal/Vertical Countdown and Sync Processors (continued)

CD22402 CMOS LSI Sync Generator

Features vee
* Interlaced Composite Sync Output 2 T
* Automatic Genlock Capability

e Crystal Oscillator Operation

k3
® 525 or 625 Line Operation a-c oRrZONTAL veatica J
e Vertical Reset Option oinesion [T SN 323623

®

* Wide Power Supply Operating Voltage . .. 4V-15V m.@--.___] } 4/[ U
Applications “»@

® Cameras ?ﬁ?ﬁ? oecooen L;Tj
¢ Monitors and Displays wne@® ' )] Lli l ]
* CATV | g
* Teletext @

* Video Games xir @l
* Sync Restorer

FRAME
| ne’c‘o’i;‘e.J
* Video Service Instruments —

e Scrambling/Descrambling Equipment Yy TiNs Sanotz L é A) | é
HO

FIELD

LINE DECODER

CRYSTAL
OSCILLATOR -

Vope PIN 19 ) (¢
MS  MPB MBB [£2] SVD VD vPe

Chroma/Luma Systems

CA3070 Television Chroma System

Features
e Voltage Controlled Oscillator e DC Hue Control
e Keyed APC & ACC Deotectors e Shunt Regulator

CA3126 TV Chroma Processor and Carrier Regenerator
Features

* Phase-Locked Subcarrier Regeneration Utilizes Sample- sor L i
and-Hold Techniques i te] (TEERPSTPL, G i SR . L. P E SR

Automatic Chrominance Control (ACC)/Killer Detector o
Employes Sample-and-Hold Techniques et (

e Supplementary ACC with an Overload Detector to
Prevent Oversaturation of this Picture Tube

Sinusoidal Subcarrier Output
e Keyed Chroma Output

Emitter-Follower Buffered Outputs for Low Output .
Impedance I

e Linear DC Saturation Control [ztcg

CARRITA
F@®4—0r
0otur

u
2001w Y 4
CcHnomal I s INTERN, OVERLOAD
SHIFTER ner, OETE:
NPT r—'i’-'—l @ a cron

'—"!,'LJ FECOND

sunstaare
-

leass, e

*INO CHROMA AMPUIFIE us

BURCARRIES REGTNE Ao UseD FOR oy CA3126 SHOWN AS A PHASE-LOCKED
0.0 pF. 0.01 ¢ SUBCARRIER REGENERATOR

acc
mer

CA3128Q TV Chroma Processor for PAL Systems

Features
e Phase-Locked Subcarrier Regeneration Utilizes Sample- ® Supplementary ACC with an Overload Detector to Prevent
and-Hold Techniques In the Automatic Frequency Phase Oversaturation of this Picture Tube

Control (AFPC) Servo Loop

® Automatic Chrominance Control (ACC)/Killer
Detector Employes Sample-and-Hold
Techniques

5o

¢ Sinusoidal Subcarrier Qutput




Chroma/Luma Systems (continued)

CA3194 Single Chip PAL Luminance/Chroma Processor

Features

e All PAL Luminance and Chrominance Processing
Circuitry on a Single Chip in a 24 Lead Plastic Package

® Phase Locked Subcarrier Regeneration Utilizing

sccynien -cc mu- APCINTEN  arcrHTER

1'::.;ﬂ 2

eHnowa

Sample-and-Hold o ©-
e DC Controls for Brightness, Contrast, and Color
Saturation Functions 20 Lo,

® Input for Average Beam-Current Limiting

e Contrast Control Having Excellent Tracking of Luma  “&"“@®-
and Chroma Channels

e Low Impedance RGB Outputs with Excellent Tracking i@
for Direct Coupling to Video Driver Circuitry

@ o
D v
@ mmocasne

. .__.—@louvmv
=) i"__l S ¥ Y-

1
. t
o vuarmi ourrur| oo,

Applications @
® PAL to RGB Conversion

(D) mourryr

o " L@ vee
e o 1| e amammin |-
%o uﬂw.‘.JEwﬂgLymmw ! I
UpuhupSRRUR FUSPEPUCUSETEDY [SPRIUIRY ORI I 4
ncrone AT O A

CA3217 Single Chip NTSC TV Chroma/Luminance Processor
Features ,
e All Chroma Processing and Demodulating Circuitry on a

Single Chip in a 28 Lead Plastic Package
® Phase-Locked Subcarrior Regeneration Utilizing Sample-

and-Hold Techniques
e Supplementary ACC with Overload Detector to Prevent e

Over Saturation of tho Picture Tube %
e Linear DC Controls for Chroma Gain and Tint ©
* Dynamic “Flesh Correction” Corrects Purple and Green

Flesh Colors Without Affecting Primary Colors i ROF T~
¢ Balanced Chroma Demodulators with Low Output © ‘ .{f]- |

Impedance for Direct Coupling oS S e o K- S TS TR O 3o
* Internal RF Filtering . Bl to ! || =R
* Requires Few External Components [:_‘:_Tr‘l—— I _J {22 Nl
® Automatic Beam Limiter @ "‘[_—:"‘;} E2H-© vofm,
e Chroma Luminance Tracking Plcture Control s Oy o] [ — 7 rf o
Applications X o

. I = |—‘i-":|['. ][LLH =]

e NTSC to RGB Conversion &)
CA3234E Luminance/Chroma Processor
Features
e Complete Chroma Processing and Demodulating Circuitry ¢ DC Picture Control with Automatic Beam Limiter

with RGB Outputs on a Single Chip in a 28 Pin Plastic  DC Controlled Black Level (Brightnoss)

Package

DC Peaking with Noise Processing

[5C05




Prescalers/Band Switches

CA3247 Analog Interface Unit (AlU)

INPUTS OUTPUTS
For Television & CATV Tuning/Interface Control T:)Q:SKE ::ess PULSES
PLK A
Features Vpo LOOP B ow.
* Frequency Synthesizer for TV and CATV Channels (With JI I I l Vss
4MHz Crystal Oscillator for Reference) l l l I--- BR
* Interfaces to Microprocessor & Tuner for Recelver D/A CONVERTER c15
Controls :
o Circuit to Decode Remote Control Transmissions DACY
® On Screen Display (OSD) with RGB Signal Output SANDCASTLE 209) R
e 9 D/A Converters for Analog Control Functions 7 MHZIN chgEN E_
e PLL Control of Tuner Interface Circuits DISPLAY f,':‘ e oUT
iz
¢ Three Wire Serial Bus Interface voo
Applications AFrE:: SYNC AFT OUT
¢ Tuner Test Equipment SYNC ON
* Remote
T
IRIN IR DECODER
vDD
RESET CLOCK vss
4 MHz IN 4MHz OUT
L.
ENABLE SERIAL TO
cPatn PARALLEL DATA
TEST
CA3232 -+20 Prescaler
Features Applications

e Operation to 200MHz
e TTL and CMOS Compatible

* 5V Power Supply

e Open Collector Output Stage

e Digital Synthesizers

e Counters

* AM/FM Communications Circuit

CA3163E VHF/UHF Prescaler +64/256

Features

e Broadband Operation - 90 to 1000MHz

e High Sensitivity

e Standard 5V Power Supply
® Dual Mode Operation - VHF/UHF

CA3179 1.25GHz Prescaler

Features

e Broadband Operation

» DC to 1.25GHz
® High Sensitivity

e Standard T2L or ECL Power Supply
* Dual Mode Operation
» VHF/UHF (+64/+256)



Prescalers/Band Switches (continued)

CA3238E BiMOS Input Op-Amp, Frequency Band-Select Switch and Quad Comparator
For Television Tuning Interfacing

Op-Amp Inputs

[}
)
¢ High Op-Amp Output Voltage Swing (0.2-28V DC) with  ,__ ,.ey ¢r
3mA Source or Sink Capability

mToTTmTTTTTTTTTTT T T a

Features R WL :
e Input Op-Amp - High Impedance PMOS Input Transis- ne (;) 2.3V s1as ',

tors and Internal Reference Bias JT— ! (19) o anP outPUT

]

* Low Input Bias Current and Internal Diode Protection at ano :
H

)

]

| wnr ae 7) vHr 8o OUTPUT
* Logic Controlled Bandswitching with Four Separate : donns Ui i
OU‘DUtS ll;:n swiren | & ¢ u‘;:::;c {
. R Tatdd DECOOER vHr g
e Two Bandswitch Qutput Current Sinks A ! o witn |
| Cunm LIn _@w,uw,m'
e Two Bandswitch Current-Limited Output Current Sources N | '
» 4
¢ Internally Referenced Quad Comparator q} [ [+ omiven | (8) o3 orwvemoureur
e Low Drive Current Input Requirement 1008 onivEn ()3 3/3 oRivER QuUTPUT

e Low Output Leakage .

High Output Current Sink Capability

1
|
_
1
!
Vant 45V
Bipolar and PMOS Processes on a Singlo Chip * ? 1 _¢ AFT WINOOW OUTPUT
: sv=-{p . :
- 1w
] r i
| — E

¢A'l CENTER OUTPUT

AFT INPUT

INTEGRATED ] INTEGRAT!
VERTICAL INPUT N 4@ V(l‘!elcll.tgllv"'

LSy =

CA3263 TV Tuner Control Circuit Inverter, Operational Amplifier, Frequency and
Band-Select Switch

\J
For Frequency or Voltage Synthesizer Television Tuning Systems
Vee! 1 14 vee!
Features I
e 2 |nput - 4 Output Bandswitch B2 13 F
- . BANDSWITCH
e High-Output Curront Drive - Low Saturation Voltage INPUT BAND 12F2
swiTe BANDSWITCH
e For TV and CATV Use NoswITC
e For Frequoncy or Voltage Synthesizers GND 4 11 F3
vee2 S v 10 SW
ZENER
IN6 9 ouT
INVERTER = OP. AMP
our 7 Sranp] 8N
INVERTER
Miscellaneous Radio/TV Functions
CA3224 Automatic Picture Tube Bias Circuit
For TV Picture Tube and CRT Cutoff Bias Control Applications
Features
e Automatic Picture Tube Bias Cutoff Control e Eliminates Grey Scale Adjustments
e Automatic Background Color Balance e Compensates for Cathode-to-Heater
Leakage

5C07




Miscellaneous Radio/TV Functions (continued)

CA3237 IR Remote-Control Amplifier
Features

* Integrated Circuit Package - 9 Pin SIP

® Excellent Overload Characteristics

* High Gain Amplifiers

e Schmitt Trigger Switching

* 12 Volt Power Supply

* Low Power Dissipation

SCHMITT
TRIGCER

voLTAGt
neo.

¢ Internal Regulation A) A) (!) é &
* Nominal 100V Sensitivity o © ® ©

p AvrL TEED- FEED- BCHMITY oND, SCHMITT AMrL, Yce BY-PASS AND
° Nom'nal 50K Input Impedance wruy BACKY  PACKY TRIG. OUT L v LL) YOLT.AEO. OUT

l ¢ Q. N our
T0
pecooen
" (FORTUNIA
DETECTOR CONTaOL)

CA3088 AM Receiver Subsystem and General Purpose Amplifier Array
Includes - AM Converter, IF Amplifiers, Detector and Audio Preamplifier

For Applications In a Variety of AM Broadcast and Communications Receivers
and Applications Requiring an Array of Amplifiers

Features

o Excellent Overload Characteristics * Buffered Output Signal for Tuning Meter
® AGC for IF Amplifier * Internal Zener Diode Provides Voltage Regulation

CA1191 TV Sound IF and Audio Output Subsystems

AIPPLE A‘l:‘DPlE AUDIO AUDIO
Features v+ BY-PASS OAW OUTPUT  COMPENSATION
e Nominal Power Output @ @P (’P ®
> 4W at V+ = 24V, RL = 16Q, Dist. = 10%
> 2W at V+ = 12V, RL = 80, Dist. = 10%
* Wide Power Supply Range ........ QVto 28V
e Low QulescentCurrent .......... 25mA Typ.
e 5kHz Deviation Sensitivity . . .. TW Output Typ.
e 3dB Limiting Sensitivity ........... 50pV Typ. s pra
e ExcellentAM Rejection ........... 50dB Typ. LMIT FILTER ozr?émn %%X?k‘é’.“ ]
o Differential Peak Detector - Requires One
Tuned Coil ‘ (b é éozmmm é & & &
® Electronic Volume Control with Improved — - VOLUME  DE-
Taper and Single Wire Control INPUTS DETETOR CONTROL  EMPHASIS
TUNING ELECTRONIC

ATTENUATOR  g5cu.3p408




Security and Surveillance

CA3253 Video Processor

For Video Camera Applications
Features

e Video Amplifier

e AGC Amplifier

e Blanking Pulse and Sync Pulse Addition
* Black Clipping

Applications

e All RS-170 Sync Systems
e Security Cameras

e CCTV Systems

e Cable Systems

* Text Encoder Sync
* Computer Display Systems
® Graphic Systems

CA3254, CA3255 RS-170 Sync Generator (CA3254)

Features

« Single LSI IC with Multiple Genlock Capability
* EIA RS-170 Sync with 2:1 Interlace

* PLL for Lock to Power Line Zero Crossing

» Genlocks to RS-170, RS-330 or Random
Interlace

* Crystal Control Mode Sync Option
 Four Modes of Genlock Control
= Maximum of External Components

+ 12L Injection Configured to Work in Series
with the Camera Tube Filament

Applications

* All RS-170 Sync Systems
» Security Camoras

* CCTV Systems

* Cable Systoms

= Text Encodor Sync

» Computer Display Systems
» Graphics Systoms

"Wer T ] bt
13K
— A -1 rendcnoss re «on;'m""
~) AAA ' 3 o wien
orenIN Logsers =~ 1| ovemour vCO ENABLE
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- Py noC.
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0.,l()-—l-——®—- .llm;bm o~ "or
A ey YNC PROC. XPAL T icix » 1.o08 mrs
T s (82 TIMES 100K
___®_~ HOMZ, FREO | f—
P vear.OR. 0
PROC. o’
YEAT .
o >"| ll—n;—-! v ¥
X i “oND 111r
Io.ww XTAL OPTION
raamemes || uwe s noruseo
oecontn DECOOER VLINL] oy 083V
- GND A4
T O SO U ) - Lo
R RTY: 1
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SLANKING ngn venr HomZ, e
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N
T rour.
*REF. TOINT/EXT, CINCUIT INTERTACE DIAGRAMS sy
TOR PINS 1.2, 0.0) CUTPUT CIRCUNTS,

CA3164A BiMOS Single-Chip Detector/Alarm System
With Integral Drivers for Mechanical and Piezoelectric Horn Alarms

Features Applications

o Interfaces Directly with High Z Sensors - No External e Burglar Alarms R
Buffer FET Required

® Proximity Detectors
o LowlinputCurrent .........coeieiennenenennens o Lovel Detectors
e Gate Protected Input Terminals

e |on Chamber Particlo Detection
e On-Chip Beep Osclllator for Low Battery
Indication

[5Cog



Automotive Special Function

CA3165 Electronic Switching Circuit

Features

e Switching Initiated by Damping of Internal
Oscillator

¢ Proximity Sensing of Rotational Motion

e Repeatable Timing of Switching States

¢ Five Outputs - Two Complementary Pairs and
One Non-Inverting Output (CA3165E1)

e Two Outputs - One Complementary Pair
(CA3165E)

OCBUPPLYS-24VOLIS o e e o e e e e a2
————————— -' ]
2200 20008 I :
»TO POWER | 1
3818 vours TRANSISTORS : 1
e |
0.0t p'%‘: l 1 geera
= 172 L] '
" i
ourrur |
reeoBACK !
scHMITY output
“:z":zz"” osciLLaTon TRIGGER SWITCHING :
) ! !
() !
R p— ]
1
| l:o.on HIA |
2003 s 1 asxn ]
l T T H
| S— = : 0.01 pF = I
1 1 |
L= 100 | Ao I !
SS1S00pF 5 REPAESENTS 1 0.0047 uF
ansy ROTOR LOADING | tooxg !
L - ; 3
= QUIPUT AMPLIFILR AND ASSOCIATED CIRCUTIRY SHOWN WITRIN DOTTEO LINE

AND TERMINAL ASSIONMENTS APPLY TO CA3ISSEY ONLY.

CA3228 Speed-Control System

Features

* Low Power Disslpation
¢ 12 Control Logic

* Power-ON Reset

* On-Chip Oscillator for System Time
Reference

¢ Single Input Line for Operator Commands
e Amplitude Encoded Control Signals

* Translent 'Compensated Input Commands
Controlled Acceleration Mode

Iinternal Redundant Brake and Low Speed
Disable

e Braking Disable

Applications

e Automotive Speed Control

® Residential and Industrial Heating and Cooling
Controls

o Industrial AC and DC Motor Speed Control

e Applications Requiring Acceleration and
Deceleration Control
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e 9

DECODEN
ANO
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6 - Power
6A *MOSFET
6B «IGBT
6C eBipolar
6D *Rectifier
6E eTransient Protection




6 - Power

6A *MOSFET
6B *IGBT

6C eBipolar
6D eRectifier
6E *Transient Protection




MOSFETs

a

Advanced Power MOS

Features:
« Current Limiting, Voltage Limiting
» ESD Protection
» Logic Level

Logic Level MOSFETs

Features:
« Full Drain Current Rating with 5V Gate Drive
« Microprocessor And Logic Compatible
« Electrostatic Discharge Protected Gates Available
« Avalanche Energy Capability Availablo
* Both N and P Channel Devices
. BVr[i)ss Ratings of 50 to 200V
« Surface Mount D-pak to TO-218/TO-247 Packages

Apr_pllcatlons:
« Fault Tolerant Motor Drives
« Stall Protection
« Current Inrush Limiting
» Automotive Headlamp Drivers
« Diagnostic Motor Controls

Applications:
« Direct Loglc Control of S0A Loads
< No Static Drivo Current Required
on The Gato
* Solid State DC Rolays
« Lamp Drivers
« Stepper Motor Drives
» Small Motor Controls
« High Side Drivers
* SMPS MOSFET Predrivers

Standard RFx, IRFx and MegaFET MOSFETs - N and P Channel

Features:
» Hex-1 thru 5 Die Sizes
« Al IRF Types Avalanche Capable
. BVDS&I:P) to 1000 V
« MegaFETs offer the lowest Rggon

JEDEC MOSFETs

Features: ) .
« JEDEC Approved MOSFETSs for Military and High
Rel Applications
. BVD§%50 to 500 Volts
* Nan

Channel Devices

Apghcations:
« Offline and DC/DC Converters
« Power Supplies
« Pulse Generators
« Super Efficient DC/DC Converters
« Solid State DC Relays
» Low Loss DC Switch
« Lamp Drivers
» Operational Amplifier Buffer Stage
« Stepper Motor Drives
« Small Motor Controls
= Laser Diode Pulse Generators
« SMPS Drivers

Applications:
. Mimaa/
» High Reliability
» Hermetic




MOSFETs

Ordering Information

R MOSFETs
LR X X XX X XX XXX %
| Feature Suffix:
R =Rugged Capabilities Guaranteed TO-204
L = Logic Level. 5V Gate
SM = Surface Mount Leadform (TO-252) 1
E = ESD Protected Device
CS = Cument Sensln? \
C = Voltage Clamping ’
-———  Voltage Ratlng: 4PIN DIP
05 =50V, 10 = 100V, 20 = 200V, etc.
—__ Polarity:
N =N Channel
P =P Channel TOo218

Current Rating:
= 1A, 10 = 10A, 25 = 25A, etc.

Package Deslignation:

A =5LEAD TO-218
B =5 LEAD TO-220
D =TO-251, TO-252 (D-PAK)
G =TO247
H =TO-218AC
K =TO-204AE (TO-3 with 60 MIL leads)
L =TO-205AF (TO-39/TO-205AF
M = TO-204AA (TO-3 with 40 MIL leads) MO-093
P =TO-220AB
Device Type: g/ .
F = Standard MOSFET TN
L = Cumentlimited MOSFET
Example: RLPINOBLE ESD Protected, Current Limited, TO-220, 1 AMP, N Channel, 80V, Logic T0-252AA
Level MOSFET
RFD15N05SM D-PAK, 15A, N Channel, 50V, Surface Mount Leadform MOSFET @

RFP12N06RLE TO-220, 12A, N Channel, 60V, Rugged, Logic Level, ESD Protected MOSFET To247

IRF MOSFETs
I R XX XXX

R = Ruggedized (Early Indicator For Avalanche
Capability. All Devices Now have EAS Ratings)

HEX DIE SIZE, Voltage Polarity and Electrical Selection

Package Designation
C :5 PIN TO-220, Current Sensing
: TO-204AA

FD :4-PIN DIP
FF :T0-205 AF (TO-39)
170247

FR :TO-252
FU :TO-251

F1-F4 : TO-204AA

F5-F8 : TO-220




Advanced Power MOS

Current Limiting MOSFETs
Features:
« Current Limits to a Pre-Set Level in a Shorted Load
Condition Package
« Monolithic Device Incorporates a Bipolar Transistor, 2
Resistors, a Zener Diodes and a Power MOSFET
* ESD Protected to 2kV
* "Logic-Level” Gate Input Allows Fully on Condition at 5V Maximum £
Ratings
Terminal Diagram
g BVpss loskunn) s rSON) ESD
v) (A) () (kV) TO-220
80 1 0.75 2 RLP1NOSLE
80 55 0.12 2 RLP5NOSLE
Voltage Clamping, Current Limiting MOSFETs
Features:
« Current Limits to a Pre-Set Level in a Shorted Load
Condition Package
= Monolithic Device Incorporates a Bipolar Transistor,
2 Resistors, 2 Zener Diodes and a Power MOSFET
« Excessive Drain-Source Voltage Clamped by Active
Region Turn-On . 7
Mmmum
Terminal Diagram ) Ratings
BVpss | Ips(Lim)|'DS (ON)| ESD
. v) | W] Gy | To-220
60 1 0.75 2 RLPINO6CLE
S
Current Sensing MOSFETs
Features: _
« Built-In Current Sensing Function to be Used as a Feed-
Back Signal for Control and/or Protection Package
* Low RD§LONL- 0.1Q
« Current S&nsing Ratio = 1560+ 2.5%
« Avalanche Energy Rated for Ruggedness
Terminal Diagram ) g‘;’i‘ggé‘"‘
BVpss | Ips |rDs (ON)| ESD
SOURCE v) (A) ((S) (kV) TS-001
R H KELVN 10 | 18A | o0.10 . [rFBi8Nt0CS
H CURRENT
SENSE
o]
S




MOSFETs

Logic Level Product Series

Package
@ % Y
#
Maximum Ratings
BVpss! bs |Rosion| Ens
M (A @ ((m) TO205AF TO-204AA TO-251 TO-252 TO-220AB T0-247 4PINDIP
N-Channel
50 | 2 |0.750 [N.R] RFLoNOSL
4 | 0.600 |N.R RFP4NO5L
14| 0.100 | 100 RFD14NO5L | RFD14NOSLSM | RFP14NO5L
151 0.140 [N.R RFM15NO5L RFP15NO5L
16 { 0.047 | 200} RFD16NO5L | RFD16NO5LSM
25| 0.047 | 200 RFP25NOS5L
50| 0.022| * RFPSONOSL | RFG50NO5L
60 | 2 | 0.750 |[N.-R]  RFL2NO6L
2 |o0.160[ *
4 |0.600NR RFP4NOGL
12| 0.135] * RFP12NO6RLE
12| 0.160| * RFD3055RLE | RFD3055RLESM | RFP3055RLE
15| 0.140 | N.R RFM15N06L. RFP15N06L
17| 0.100 |N.R RFP17NO6L
25]0.070 |[N.R RFM25N06L
80 | 1 |1.200|N.R| RFLINOSL
2 1.050 [NR RFP2NO8L
3 | 0.800 |[N.R
120200 |N.R RFM12No8L RFP12N08L
15 0.140 [N.R REPIGNOBC
100 | 1 | 1.200|N.R] RFLIN1OL
15| 1.400 |NR|  2Neg01**
2 | 1.050 |[N.R RFP2N10L
121 0.200 [N.R RFM12N10L RFP12N10L
12 [ 0.200 |NR 2N6902""
120 [ 1 |1.900|N.R| RFL1N12L
2 | 1.750 |N.R RFP2N12L
10 | 0.300 |N.R RFM10ON12L RFEP10N12L
150 | 1 [1.900 |N.R| RFLIN15L
2 |1.750 [NR RFP2N15L
10 | 0.300 [N.R RFM10N15L RFP1ON15L
180 | 1 | 3.650 [N.R] RFLIN18L
2 |3.500 |N.R RFP2N18L
8 |0.500 |[NR RFMBN18L RFP8N18L
200 | 1 [3.650 [N.-R| RFLIN20L
15(3.650 [INR[  2N6903**
2 | 3500 {N.R RFP2N20L
8 |0.650 |[N.R RFM8N20L RFP8N20L
8 | 0.500 [N.R 2NB904**
P-Channel




Power MOSFETs

Rugged and Standard IRF-Series Power MOSFETSs

The Rugged Series of Power MOSFETSs are designed, tested and guaranteed to withstand a specified level of
circuit induced electrical stress in the breakdown avalanche mode of operation. These are n-channel
enhancement mode polysilicon gate power field effect transistors designed for applications such as switching
regulators, switching converters, motor and relay drivers and drivers for high power bipolar switching transistors
requiring high speed and low gate drive power.

Using state-of-the-art integrated circuit processing techniques these Rugged MOSFETSs provide superior
performance in inductive switching applications. The design is optimized to suppress the parasitic bipolar
transistor and improve system reliability. These types can be driven directly from integrated circuits.

Rugged Series devices are identifled by the suffix letter R following the type number.

Features:

« Single Pulse Avalanche Energy Rated
« SOA is Power Dissipation Limited

« Nanosecond Switching Speeds

« Linear Transfer Characteristics

« High Input Impedance

« Allows Reduced Protection Circuitry

« Reduced Drive Requirements

* Increased System Reliability

N-Channel Power MOSFET

i hip Structur Junction Diagram Showing .
Cross Section of Chip Structure Biasing Arfangements Schematic Symbol
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Package

Maximum Ratings

S 4

ol

[auueyo-N
S134SON

E
B‘(’\'/)) I(%? o) 7| 3| To-205AF TO-204 TO-251 TO-252 TO-220AB T0-247 To-218 MO-083 4PINDIP
N-Channel
P
5oV [ 20 050 [ NR RFL2NO5 S
13.01 0.120 | NR BUZ71A
14.0{ 0.100 [ NR BUZT71
14.0] 0100 ! 100 RED14NQ5S BED14NOSSM | RBFP14NOS_
15.0] 0.140 | NR RFM15N05 RFP15N05
16.0] 0.047 | 200 RFDI6NO5 | RFDI6NO5SM
25.0] 0.047 | 200 RFPZ5N05
30.0] 0.040 | NR BUZ11
45.0] 0.040 | NR REK45N05 REH45N05
50.0] 0.022 | 400 REP50NOS, REG50N05
75.0] 0.010 | 800 RET75N05E
700.0_0.010 | 800 REAT0ONOSE ]
60V | 0.40 REDIZ3
0.05] 24 | NR TREDIZ
0.80[ 2.0 R RFPANOG
95] 4.0 | NR| RFLZNOG
00[ 036 | NR REIZ3
20/ 027 | NR IRF12
1500 0.14 [ NR AEMI5N06 REPI5NOS
2500007 | NR RFM25N06
33.00 0.08 | 150 TRF53(R)
34.0] 0.085 | 150 REPI53(R
40.0] 0.055 | 150 RETSIR) IRFP151(R
45.0]_0.04 | NR REK45NO6 REA45N06
70.0] 0.014] * REGTONGE.
30V | 0.80] 08 [ 19 RED113(R]
0] 06 [ 19 IRFD111(R)
01 12 [ NR| RFLINGS
111 04 | 36 IRED123(R)
131 03 1 36 IRFD121(R
20] 105 | NR REP2NOS
3.0 0.8 [ 19 [ RFFII3A]
35] 06 | 19| IRFFI1I(R)
49 074 [ 1 CEIEG
50| 04 | 36 | RFFI23(A)
56 054 | 1 RESTIR]
50|03 | 36 | IRFFI12I(R)
7.0 | 025 | 69 | IRFFI33(R)
8.0 | 036 | 36 TRF523(A]
8.0 | _0.16 | 69 | IRFFI3I[AY




Package /-é‘ 2
(N i
Maximum Ratings
BVpss Ips R[s(gm)l Eas
™M (A (Q) | (m)) | TO-205AF T0-204 T0-251 TO-252 TO-220AB T0-247 T0-218 MO-093 4 PIN DIP
N-Channel
8ov{ g4l 027 | 36 IRFU121 IRFR121
(cont)| 9.2 0.27 | 36 IRF521(R)
12.0] 0.20 | NR RFM12N08 RFP12N08
12.0] 0.23 | 50 1RF133(R)
12.0] 0.23 | 69 IRF533(R)
14.0| 0.16 50 IRF131(R)
14.0|{ 0.16 | 69 IRF531(R)
18.0] 0.10 | NR RFM18N08 RFP18N08
25.0] 0.10 | 100 1RF143(R)
25.0] 0.10 | 230 IRF543(R)
27.0} 0.099 | 100 IREP143R
28.0} _0.077 | 100 IRF141(R)
01 0.077 | 230 IRF541(R)
31.0} 0077 { 4 IRFP141R
35.0] 0.055 [ NR RFK35N08 _ RFH35N08
100V 04 32 NR IRFD1Z2
051 24 NR IRFD1Z0
8] 08 19 IRFD112(R)
10! 06 19 IRFD110(R)
0] 12 NR RFLIN10
1.1 0-; 36 IRFD122(R)
31 0. IRFD120(R
20| 1.05 | NR RFP2N10 120(R)
3.0 08 19 IRFF112(R)
35| 06 19 | IRFF110(R)
491 074 | 19 IRF512(R)
50| 04 | 36| IRFF122(R)
.61 054 | 19 IRF510(R}_
5.0 0.3 36 IRFF120(R;
7.0.1 0.25 IRFF132(R)
01 0. 36 IRF522(R)
801 018 | 69 | IRFF130(R)
0] 036 | NR IRF122
4| 027 | 36 IRFU120 IRFR120
90] 025 | NR BUZ72A
921 027 IRF!
521 0.27 | NR JRE120 ARFS20(R)
12.0f 02 R REM12N1Q RFP12N10_
12.0} 02 R BUZ2
12.0] 0.23 IRF132(R) S
12.01 023 | 69 IRF532(R)

w

(panunuo)) jpuueyd-N
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Package g @ ﬁ 4 ’é /?;
. 7 2 T
b) 7.
Maximum Ratings
E
B‘f\ll)) I(%\? Hoa?ql (nA\]? TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 TO-218 MO-093 4 PINDIP
N-Channel
100V { 14.0] 0.16 | 50 IRF130(R)
(cont) [14.0] 0.16 IRF530(R)
47 ] 054 | 1 3
18.0] 04 | NR REM18N10 RFP18N10
19.0¢ 0.1 NR BUZ21
22.0] 0.080 | - RFP22N10
25.0] 0.10 | 100 IRF142(R)
250 0.10 | 230 IRF542(R)
27.0] 0.099 | 100 IRFP142R
| 28.0] 0.077 | 100 1RF140(R)
28.01 0.077 | 2 IRF540(R)
31.0} 0.077 } 1 IRFP140R
33.0| 0.08 | 150 IRF152(R)
34.0] 0.085 | 150 IRFP152(R) _
35.01 0.055 | NR RFK35N10 RFH35N10
40.0] 0.055 | 150 IRF150(R) _ IRFP150(R)
40.0] 0.040 . RFP40N10 RFG40N10
120V 10 1. R RFL1N12
20 1.75 R RFP2N12
40 0.4 NR RFL4N12
10.0] 03 R REM10ON12 RFP10ON12
15.0! 0.15 NR RFM15N12 RFP15N12
30.0{ 0.075 R RFK30N12 RFH30N12
150v{ 0.30| 6.5 NR RFD2Z3
032] 50 NR RFD2Z1
045| 24 30 IRFD213(R)
[0.60] 1.5 | 30 IRFD211(R)
0.70] 1.2 85 IRFD223(R)
0.80] 0.¢ 85 IRFD221(R)
0 1. NR RFLIN15
8 2.4 30 IRFF213(R)
20] 1.75 | NR RFP2N15
2 1.5 30 IRFF211(R)
.6 2.4 46 IRF613(R)
.0 1.2 85 IRFF223(R)
3.3 1.5 46 IRF611(R)
35| 08 | 8 | TRFF221(R)
4.0 04 NR HFL4N15
4.0 12 NR IRF223
40 12 [ 85 1RF623(R)
45| 06 | 85 | IRFF233(R)

(penupuo)) puueyd-N
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L0V

Package

Maximum Ratings

&

Y ol

BVpsg | E
W & el @] T0-208AF T0-204 TO-251 TO-252 T0-220AB TO-247 TO-218 MO-083 4PINDIP
N-Channel
150V] 46 ] 08 | 85 IREUZ21 IRFAZ21
(cont) (50|08 | NR TRE2Z1
0 [ 08 TREGZ1(A)
5 (04 [ 85 | IRFF231(A)
0 [ 06 [150 REZ33(R] TRF633(R]
90 | 04 RE231(R) IRF631(R)
10.0] 03 [ NR REM10N15 REP1ON15
15.0] 0.15 | NR REMISN15 RFF15N15
16.0] 022 [510 IRFP243R
16.0] 0.22 | 580 IRF243[R) IRF643(R)
18.0] 0.18 [ 510 IREPZA1(H]
1801 0.1 TREZA1(R] IRF641(R]
2501 0.2 1910 IRF253(R)
27,01 0.12 810 IREPZ53(H]
30010075 | NR REK30N15 REHBONIS
30.01°0.085 1910 IRF251(R)
33.0] 0085 REPZ51(A]
V] 1.0 | 3. RELINIG
20| 35 | NR RFPZNIG
01 05 TNR REMGNIG REPGN1S
120] 0.25 R RFM12N18 RFP12N18
25.0]0.15 | NR REK25N18 RFH25N18
200V [ 030 65 | NR LEA
032] 50 | NR IRED2Z
0451 24 [ 30 A Dora
060] 15 |80 DRI
070 2 E RFD222(R)
1.0 | 365 [ NR| RFLINZ RFD220(R)
181 24 1 30 [ IRFF212(A]
2.0 3.5 NR RFP2N20
22 | 1.5 | 30 | IRFF210[]
6 [ 24 | 45 IRF612(A]
9112 Tes | Frzzm)
31 1. TREG10(R
35 [ 08 |85 | RFEZZO(RL E10E
38 12 |85 RFUZZZ IRERZ22
40112 TR IRF222
: . IRE
45| 06 | 85| RFF2a2@] 622(R)
46 08 |85 IRFUZ20 IRFRZ20

[-d
w
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Package 7 —
Maximum Ratings
E
Rl Rj'?_i)ml ()| TozosaF | To-204 T0-251 To252 | To-22088 | TO-247 T0-218 MO033 | 4PNDP
N-Channel
200vV[ 50] 08 | NR IRF220
(cont) |_5. 0.8 | NR IRF620(R)
55| 04 IRFF230(R)
5, 6 | NR
g gg NR BUZ73A
01 0. 50 IRF232(R) RFP8N20
30 | 0.4 IRF230(R) IRF632(R)
5] 04 [ NR RFMBN20 IRF630(R)
2.0]_0.25 | NR RFM12N20 BUZ32
25 02 | NR REP12N20
6.0 022 | 510 BUZ31
6.0] 022 IRF242(R) IRFP242R
18.0] 0.18 | 510 IRF642(R)
18.0] 0.18 |5 IRF240(R) IRFP240R
2501 012 {91 IRF252(R) IRF640(R]
25.0] 0. NR RFK25N20
27.0] 0.1 0 RFH25N20
30.0] 0.085 | 910 IRF250(R) IREP252(R)
33.0] 0.085 | 810
250V 33| 15 | 120 IRFP250(R) _
38| 14 _|120 IRF625
51 0.68 | 1 RF235 IRF624
1| 045 [ 180 RF234 IRF635
30| 034 650 RF IRF634
40] 0.28 | 550 RF244 IRF645 IRFP245
15.0] © | 550 IRF644
20.0] 0.17_| 1000 IRF255 IRFP244
21.0] 0.17 {1000
22.0] 0.14 | 1000 IRF254 IRFP255
23.0]_0.14 | 1000
275V 15 120 RFP254
. 14 |1 IRF627
.5 | 0.68 | 180 IRF237 RF626
.1 [ 045 | 180 IRF236 RF637
13.0] 0.34 | 550 IRF247 RF636
14.0] 0 550 IRF246 RF647 IRFP247
15.0| 028 [ 550 RF646
20.0{ _0.17 [0 TRFZ57_ 1REP246
21.0] 0.7 [1000
22.0] 0.14 1000 IRF256 IRFP257
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Package 5 @ ﬁ
» '/ gL
47
Maximum Ratings
BVpsq | RD?SQN, E
W & (rﬁls) TO-205AF T0-204 T0O-251 T0-252 TO-220AB T0-247 TO-218 M0-093 4PINDIP
N-Channel
3s0vi{ 03| 50 |45 :: ;2%%_
.4 X o
3.4 g 100 IRFD323(R)_|
51 1 0 IRFD321(R)
115] 50 | 150 IRFF313(R)
135] 36 |150] IRFF311(R)
7 5.0 120 IRF713(R)
2.0 36 1120 IRF711(R)
2.0 |25 | 10| IRFF323(R)
8100 IRFF321(R)
8 | 25 IRF723(R)
8 | 25 [NR [__IRFaz3
30 | 15 [300] IRFF333(R)
3.1 8 190 IRFU321 IRFR321 |
33| 18 IRF721(R)
331 18 |NR IRF321
35| 1.0 IRFF331(R)
40| 20 | NR REMAN35 RFP4N35
a. 513 RF333(R) RF733(R}
55 1.0 [300 RF331(R) RF731(R)
70 075 [ NR FM7N35 RFP7N35
80 08 [520 RF743(R)
83 | 08 |5620 IRF343(R)
87| 08 480 IRFP343R
10.0[ 0.55 | 520 IRF341(R) IRF741(R)
11.0]_0.5! IRFP341R
1201 05 |'NR RFM12N35 RFH12N35
3.0] 04_[700 IRF353(R)
4.0] 04 [700 IRFP353(R)
50 03 1700 IRF351(R) IRFP351(R)
16.0] 03 |70
d00vi 03 L 50 RFD312(R)
0.4 3.6 45 RFD310(R) |
g :'g % RFD322(R)
. . e
1151 50 [150 [ IRFF312(R FRI20R
1351 3.6 1150 | IRFF310(R)
YA IRE712(R)
201 36 [120] RE71
20 | 25 [100[ IRFF322(R) HI0E
25| 18 |100] IRFF320(R)_

(penupuo)) [suueyd-N
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Package

Maximum Ratings

S 4

Vol

E
B‘(\% l(%? HD(%W) l(n':ﬁ TO-205AF T0-204 T0-251 TO-252 TO-220AB T0-247 T0-218 M0-093 4 PINDIP
N-Channel
400v| 26| 25 | 190 IRFU322 IRFR322
(cont)] 26 ] 25 | NR BUZ76A
28| 25 | 190 IRF722(R)
28] 25 | NR IRF322
30| 1. NR BUZ76
30 15 |300] IRFF332(R)
3. . 190 IRFU320 IRFR320
3. 8 1190 IRF720(R)
3. 8 | NR IRF320
3.5 .0 | 300| IRFF330(R)
40 20 [ NR RFM4N4Q RFPAN4)
45| 15 | 300 IRF332(R) IRF732(R)
4.5 5 | NR BUZ60B
5] 10 |3 IRF330(R) IRF730(R)
55 ] 1.0 | NR BUZ60
70| 075 [ NR RFM7N40 RFP7N40
801 08 |520 IRF742(R)
83| 08 | 520 IRF342(R) IRFP342R
87] 08 |
10.0] 0.55 | 520 IRF340(R) IRF740(R)
11.0] 0.55 | 480 IRFP340R
11.5] 04 [ NR BUZ351
120] 05 | NR RFM12N40 RFH12N40
13.01 04 | 700 IRF352(R)
14, 04 | 700 IRFP352(R)
15.0] 03 | 700 IRF350(R} _
16.0] 03 | 700 IRFP350(R)
[20.0] 025 [1200 IRFP362
22.0] 025 | 980 IRF362
23.0] 02 [1200 IRFP360
2501 02 IRF360
450V 141 4.0 [210] IRFF423(R)
161 30 [210] IRFF421(R)
22 40 [210 IRFg23(R)
22 40 [ NR IRF423
225] 20 |300| IRFF433(R
25] 30 [210 IRFU421 IRFR421 IRFB21(R)
25] 30 [ NR IRF421
275] 1.5 IRFF431(R
30 30 [NR RFM3N45 RFP3N45
401 20 [300 IRF433(R) _ IRF833(R)
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Package @ ﬁ
Maximum Ratings
BV l R E
‘3)ss| (%? D(S()w) (r:ﬁ TO-205AF T0-204 T0-251 TO-252 TO-220AB TO-247 T0-218 MO-093 4PINDIP
N-Channel
450V 45 | 1.5 |300 RF431(R) RF831(R)
(cont)| 60 | 125 [ NR RFMEN45 FP6N45
7.0 1.1_| 510 RF443(R) RF843(R)
70 | 1.1 [480 IRFP443R
80 | 085 |510 IRF441(R) IRF841(R)
80 | 085 1480 IRFP441R
10.0] 06 [NR RFM10N45 RFH10N45
11.0] 05 1860 IRF453(R)
12.0 5 860 IRFP453(R)
13.0] 04 1860 IRF451(R)
140| 04 ]860 IRFP451(R),
500V | 1.4 | 40 [210] IRFF422(R)
16 | 30 [210] IRFF420(R)
22 | 40 |210 IRFU422 IRFR422 IRF822(R)
22 | 40 | NR IRF422
225] 2.0 |300| IRFF432(R
25| 30 210 IRFU420 IRFR420 IRF820(R)
25| 30 |NR IRF420
275]| 1.5 | 300] IRFF430(R)
30 | 30 [ NR RFM3N50 RFP3N50
40| 20 ]300 IRF432(R) IRF832(R)
40| 20 |NR BUZ42
451 15 00 IRF430(R) IRF830(R)
45 15 NR BUZ41A
60 | 1.25 | NR RFM6N50 RFP6N50
701 11 [510 IRF442(R) IRF842(R)
70 | 11 480 IRFP442(R)
0| 085 | 510 IRF440(R) IRF840(R)
80 | 085 |480 IRFP440(R)
831 08 NR BUZ45A
1%60 %g :« BUZ45
: : REM10N50 RFH1ONS
100 05 R BUZ458 S
1.0] 05 [860 IRF452(R)
204 05 1860 IRFP452(R]
gj g.: gg IRF450(R)
- - IR
7.0] 035 [960 ,;’;ﬁi%f)
g.o 035 [1220 IRF462
20.0] 0.27 | 860
21.0] 0.27_|1200 1RF460 IREP4G0

[-d
m
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Package

Maximum Ratings

& &

BVpsd Ip RD% Eas
[\ (A? { ON)) mj) | TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 T0O-218 MO-093 4 PINDIP
N-Channe!
600V | 54 6 | 570 IRFAC42R IRFBC42R
.9 6 1410 IRFPC42R
6.2 2 | 570 IRFAC40R IRFBC40R
.8 2 1410 IRFPC40R
1000V| 3.9 4.2 490 REPG42
43| 35 | 490 RFPG40
43| 3. NR RFP4N10Q

* More complete ruggedness capability now specified; UIS current vs time in avalanche graph data shest

SHADING

indicates Developmental Products - N.R. Not Rated for UIS capability - **QPL Approved Types
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Package @ ﬁ
)
Maximum Ratings
BV, Ips |R E
(\9) (?\? [{ ?‘) (r_:]s) TO-205AF TO-204 TO-251 T0-252 TO-220AB T0-247 TO-218 MO-093 4 PIN DIP
P-Channel
s0v [ 801 03 |NR RFD8PO5 RFD8PQ5SM | RFP8P05
15.0| 0.15 | NR RFD15P05 | RFD15P05SM | _RFP15P05
30.0 | 0.065 | NR REP30P05 RFG30P05
0/ 0.026 | NF RFGGQPOSE
60V | 0.6 1.6 | 190 IRFD9113
0.8 8_| 370 IRFD9123 |
25| 1.9 [190 IRF9513
.0 {2 90 | IRF9511
3.5 0.8 {370 IRFF9123
4.0 06 |370 IRFF9121
5.0 08 [370 IRF9523
5.5 04 1500 IRFFQ133
6.0 0.6 | 370 IRF9521
651 03 [500] IRFF9131
10.01 04 |500 RF9133 RF9533
1201 0.3 {500 RF9131 RF9531
50| 03 1960 RF9143 RF9543
16.01 03 | 960 IRFP9143
19.0] 0.2 1960 IRF9141 IRF9541 IRFPS141
2501 015 |13 IRF9151 IRFP9151
130.0 0075 | NR RFP30P06 RFG30P06
6001 0030 | NR RFG60POGE
80V | 1.0 | 3.65 | NR RFL1PQ8
20 ] 35 | NR RFP2P08
.0 0.6 NR REM6P08 RFP6P08
0] 04 R RFM8P08 RFP8P0O3
12.0] 0.3 R RFM12P08 RFP12P08
2501 015 | NR RFK25P08 RFH25P08 _
100V O.g 1.2 IRED9110
1. 0.6 7
1.0 | 365 | NR RFL1P10 [BED120
20 1 35 [ NR RFP2P10
25 6 190
30 [ 12 [190 IRFg512
35| 08 1370 IRFF9122 IRF9510
4.0 06 |370] IRFF9120
50 | 0.8 1370 IRF
551 04 |500 IRFF9132 9522
601 06 1370 IRF9520

[suueyy-d
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Package @ ﬁ @e
Maximum Ratings
BV, I RD%GQ E
(\[/3) (33 () I (nAﬂs) TO-205AF T0-204 T0-251 T0O-252 TO-220AB T0-247 TO-218 MO-093 4 PINDIP
P-Channel
100V | 6.0 0.6 NR REM6P10 RFP6P10Q
(cony 80| 03 [500] IAFF9130
80| 04 [ NR REM8P10 P10
10.0 4 | 500 RF9132 IRF9532
120] 0 500 RF9130 IRFS530
12.01 0. NR RFM12P10 RFP12P10
15.0] 0. 960 RF9142 IRF9542
160} 0O 960 REP9142
19.0] 02 | 960 IRF9140 IRF9540 RFP3140
250 0.15 [1300 IRF9150 RFP9150
25.01 0.15 | NR RFK25P10Q RFH25P10
120V 5. 1.0 NR RFM5P12 RFP5P12
10. 05 NR RFM10P12 RFP10P12
150v ] 0.4 24 290 IRFD9223
2.0 24 290 IRFF9223
25 1.5 290 IRFF9221
3.0 2.4 290 IRF9623
3.5 5 90 IRF9621
3.5 2 500 IRFF9233
4.0 0.8 IRFF9231
5. 1.0 NR RFM5P15 RFP5P15
5.5 12 500 RF9233 RF9633
65| 08 |500 RF9231 RF9631
9.0 0.7 | 790 RF9243 F9643
0.0] 05 NR RFM10P15 RFP10P15
10.0] 07 |7 IRFP9243
11.0] 05 |7 IRF9241 IRF9641
12.0{ 05 |7 IRFP9241
200V | 0.6 5 290 IRFD9220
2.0 24 2 IRFF9222
25 Rk 290 IRFF9220
3.0 24 | 290 IRF9622
35| 15 |29 IRF9620
3.5 12 | 500 |RFF9232
40| 08 | 500 IRFF9230_
55 12 | 500 IRF9232 RF9632
6.5 08 [ 500 IRF9230 RF9630
9.0 0.7 | 790 IRF9242 F964.
10.0] 0.7 | 790 IRFP9242
11.0] 05 1790 IRF924 IRF96.
120 05 {7 IRFP9240

(penuiuo)) auueyd-d
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MOSFETs

JEDEC N-Channel JEDEC P-Channel
Package Package
Maximum Ratings Maximum Ratings
BVpss| Ips | Rosion) BVpss| Ips | Ros(on)
WIRELY Q) TO-205AF TO-204 [\ I Y ()} TQ-205AF T0-204
60 | 120| 0.25 2N6755 100 [ 1.16] 3.65 2N6895
31.0| 0.8 2N6763 60 | 06 2N6896
65| 03 2N6849
100 [ 35| 06 2N6782° 10| 03 2N6804
60| 03 2N6788" 120 o3 2N6897
80| o.8 2N6796* 250( 02 2N6898
140| 0.8 2N6756*
380 0055 2N6764* 200 | 40| o8 2N6851
150 [ 80 06 2N6757
250| 0.12 2N6765
200 | 225] 15 2N6784"
as5| o8 2N6790°
55| 04 2N6798"
9.0 o4 2N6758*
300| 0.085 2N6766°
350 | 45| 1.5 2N6759
120| 04 2N6767
400 | 1.25] 3.6 2N6786"
20 1.8 2N6792°
30| 10 2N6800°
55| 1.0 2N6760°
14.0| 03 2N6768"
450 [ 40| 20 2N6761
1.0 05 2N6769
500 | 15| 3.0 2N6794*
35| 15 2N6802°
a5 | 15 2N6762*
120| 04 2N6770*

* QPL Approved Typos







IGBTs for Switching Applications and Motor Control

Features:
« Better Die Area Efficiency than MOSFETSs in High Voltage Applications
= No Body Diode
* Gate Drive: Voltage Driven, Not Current
» On-State Volta%e Drop not Temperature Dependent
« Surface Mount Packages

Apgllcatlons:

« Off Line SMPS

» High Voltage Motor Drives
= Synchronous Converters
« Deflaction Circuits

* AC Switches

IGBTs with Integral Reverse Diode

Features:
« Identical IGBT Specifications
« Ultra Fast Diode Added In Same Package
» 35ns to 100ns Recovery
« Soft Recovery Minimizes RFI
= Up to 1000V Breakdown

Applications:
* Motor Drives
« Motor Brake
- SMPS

IGBTs with Current Sense

Features:
« Sense Cumont Output a Ratio Of Total Emitter Current
= Kelvin Contact To Minimize Control Loop Inductance
» 5 Lead TO-218 and TO-220 Packages

Applications:
» Feedback Motor Controls
« Current Sources
+ Power Amplifiers

* Insulated Gate Bipolar Transistors




IGBTs

Ordering Information

HGT- G-12-N-60-D-1-D

LOptions

. L : Logic level Gate
Harris IGBT D : Integral Reverse Diode
g : Surface mount

: Current sense
Package
A :5 LEAD TO-218 L 1 : First Generation
P :3 LEAD TO-220 2 : Second Generation
G :3LEAD TO-247
i3RI
Jo- 559 D- L MaxFallTime at
D : TO-251/T0-252 D-PACK Tg=+125'C
A :100ns
B :200ns
Continuous Current | 8 . ggggg
Rating at Tc = +90°C Ef1us
F:2pus
Voltage Breakdown/10

i.e. (40, 50, 60, 100, 120)

N Channel or P Channel

TO-220AB




IGBTs

Combines the characteristics of a power MOSFET, a

bipolar transistor.

Features:
* Voltage Gated

* Tum Off

* On-State
Voltage Drop

* Tum-On Speed

* Turn-Off Speed

Requires small gate power. Similar to
standard power MOSFET

Turns off when gate drive is removed
Nonlinear.

Temperature independent. Unlike the
typical 2X variation of a power
MOSFET

Fastl Comparable to a standard
power MOSFET

Comparable to a bipolar transistor.

Cross Section Of Chip Structure

POLY-
SILICON

ALUMINUM QATE

—

N- EPITAXIAL
LAYER

L P+ (100) SUBSTRATE

DRAIN N* EPITAXIAL LAYER

Junction Diagram Showing
Biasing Arrangements

Schematic Symbol
c N T
a P
N
a . E
E —.
Comparisons
Cost Comparison - 1K Price Less Size Comparison - 500V, 15A Capability
Than Half the MOSFET Pricel
$4.
= MOSFET
$2.83
BIPOLAR
LIRI]
IGBT
(.18 BIPOLAR MOSFET

400VN0A

400V/10A 400VN2A

Rps(ON) Performance Comparison

1

0.1

RDs(ON)

0.01

0.001

P-CHANNEL
MOSFETs

N-CHANNEL
MOSFETs

R

100
DRAIN-SOURCE VOLTAGE (V)

)
0 1000

0 150 240 350

Performance; I/V Characteristic-N-Channel
MOSFET vs. IGT
(Same Size Dies)

IGT
HGTPIONMCET

CURRENT (2A/DIV)

IR TS U TR T N S S B |

MOSFET
RFPAN4D

L S S B S S S S s s mn |
ON-STATU VOLTAGE DROP -V DS{ON]
(300mVION)
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IGBTs

Package

Maximum Ratings

»

<

BVees| koof b | &
V) | (A)] (A) | (uS) TO-204AA TO-220AB TO-247 TO-218AC TO-251 TO-252 MO-093
40| 5| 10 | 1.0 2N6975
0.5 2N6977
6)75)] 1.0 HGTD6EN40E1 | HGTD6N40E1S
10] 12 [ 12 HGTD10N40F1] HGTD10N40OF1S
10]17.5( 1.0 HGTP10N4OE1
0.5 HQTP10N40C1
121175 1.0 | HGTM12N40E1 HGTH12N40E1
0.5 | HGTM12N40C1 HGTH12N40C1
15 35 | 1.0 HQATP15N40E1
0.5 HGTP15N40C1
20| 35 | 1.0 | HATM2ON4OE1 HGTH20N40E{
0.5 | HGTMOONAOCT HGTH20N40C1
500| 5| 10 | 1.0 2N6976
0.5 2N6978
6|75]10 HGTD6NS0E1 | HQTD6ENS0E1S
10| 12 |12 HGTD10N50F1| HQTD10NS0F1S
10{175] 1.0 HGTP10ONS0E1
0.5 HGTP10N50C1
12| 17.5| 1.0 | HQTMI2NS0E1 HGTH12N50E1
0.5 | HGTMI2N50C1 HGTH12N50C1
15| 35 | 1.0 HQTP15N50E1
0.5 HQTP15N50C1
20] 35 [ 1.0 | HGTM20NSOE1 HGTH20NS0E1
0.5 | HGTM2ON50C1 HQTH20N50C1
600 | 12| 48 | 0.6 | HGTM12N60D1| HGTP12N60D1
24| 96 | 0.6 | HGTM24N60D1 HGTG24N60D1
32]200 [ 0.8 | HGTM32NGOE2 HGTG32N60E2
1000| 20| 100 | 0.68 | HATM2ON100D] HGTG20N100D2 HGTA32N60E2
34 ( 200 |0.87 | HGTM34N100E2 HGTG34N100E2
1200{ 20| 100 HGTG20N120D2
30| 200 |0.75 HGTG30N120E2




IGBTs w/ Integral Reverse Diode

Package

Vol

Maximum Ratings v
BVees | kao | bow t
™ | ®| @] ws) TO-220AB TO-218AC TO-247
400 | 6 | 75| 1.0 HGTP6N40E1D
10(12] 1.2 HQTP10N40F1D
10 |17.5] 1.0 HGTP10N40E1D
0.5 HGTP10N40C1D
12 [17.5] 1.0 HGTH12N40E1D
0.5 HGTH12N40C1D
20| 35( 1.0 HGTH20N40E1D
0.5 HGTH20N40C1D
500 | 6 {75] 1.0 HGTP6NS0E1D
10{ 12| 1.2 HGTP10N50F1D
10 [17.5] 1.0 HGTP10N5S0E1D
0.5 HGTP10N50C1D
12 |17.5] 1.0 HQTH12N50E1D
0.5 HQTH12N50C1D
20/ 35| 1.0 HGTH20N50E1D
0.5 HATH20N50C1D HG@TG20N50C1D
600 { 12| 48| 0.6 HQTG12N60D1D
24| 96| 0.6 HGTG24N60D1D
NOTES:

1. lggg =maximum continuous current rating at Te = 90°C
2. loy = maximum pulsed current rating
3. tymeasured at Tg = 150°C

IGBTs w/ Current Sensing

Package

Maximum Ratings’

BVC!S ICUO 'Cu t'

M |@W| @ ®s TS-001

600 | 12| 40| 1.0 | HQATB12N6OD1C
24] 80| 1.6

NOTES:

1. lcgp =maximum continuous current rating at T¢ = 90°C
2. lcm = maximum pulsed cument rating
3. ty measured at Tg = 150°C
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IGBTs

TYPE PIL DESCRIPTION
HGTA24N50D1C MOS IGBT WITH CURRENT SENSING
HGTA32N60E2 MOS 32A/600V TO-218 5L
HGTB12N50D1C MOS IGBT WITH CURRENT SENSING
HGTD10N40F1 MOS PWR IGBT 5A 400V TO -251
HGTD10N40F1S MOS PWR IGBT 3A 400V TO -252
HGTD10N50F1 MOS IGT
HGTD10N50F1S MOS IGT
HGTD6N40E1 MOS PWR IGBT 3A 400V TO -251
HGTDEN40E1S MOS PWR IGBT 3A 400V TO -252
HGTD6N5S0E1 MOS PWR IGBT 3A 500V TO -251
HGTDENS0E1S MOS PWR IGBT 3A 500V TO -252
HGTG12N60D1D MOS 12A 600V IGBT WITH ANTI-PARALLEL DIODE IN A TO-247 PKG
HGTG20N100E2 MOS 20A, 1000V IGBT TO-247 PKG
HGTG20N50C1D MOS 20 AMP 500V IGBT WITH ANTI-PARALLEL DIODE IN A TO-247 PKG
HGTG24N60DA1 MOS 600V VERSION OF EXISTING PART
HGTG24N60D1D MOS 24A 600V IGBT AN ANTI-PARALLEL DIODE IN THE SAME PKG
HGTG30N100E2 MOS 30A/1KV TO-247 IGBT
HGTG32N60E2 MOS 32A/600V TO-247 PKG
HGTH12N40E1 MOS PWR IGBT 10A 400V N-CHANNEL TO-218
HGTH12N40E1D MOS 10 AMP IGBT/DIODE
HGTG12N50C1 MOS 10 AMP IGBT/DIODE
HGTH12N50C1D MOS 10 AMP IGBT/DIODE
HGTH12N50E1 MOS PWR IGBT 10A 500V N-CHANNEL TO-218
HGTH12N50E1D MOS 10 AMP IBT/DIODE
HGTH20N40C1 MOS PWR IGBT 20A 400V TO-218
HGTH20N40C1D MOS 20 AMP IGBT/DIODE
HGTH20N40E1 MOS PWR IGBT 20A 400V TO-218
HGTH20N40E1D MOS 20 AMP IGBT/DIODE
HGTH20N50C1 MOS PWR IGBT 20A 500V TO-218
HGTH20N50C1D MOS 20 AMP IGBT/DIODE
HGTH20N50E1 MOS PWR IGBT 20A 500V TO-218
HGTH20NS0E1D MOS 20 AMP IGBT/DIODE
HGTM12N40C1 MOS PWR IGBT 10A 400V N-CHANNEL TO-3
HGTM12N40E1 MOS PWR IGBT 10A 400V N-CHANNEL TO-3
HGTM12N50C1 MOS PWR IGBT 10A 500V N-CHANNEL TO-3
HGTM12N50E1 MOS PWR IGBT 10A 500V N-CHANNEL TO-3
HGTM12N60D1 MOS 600 VOLT VERSION OF EXISTING FAMILY
HGTM20N100E2 MOS 20A, 1000V IGBT TO-204 PKG
HGTM20N40C1 MOS PWR IGBT 20A 400V TO-3
HGTM20N40E1 MOS PWR IGBT 20A 400V TO-3
HGTM20N50C1 MOS PWR IGBT 20A 500V TO-3
HGTM20N50E1 MOS PWR IGBT 20A 500V TO-3
HGTM24N60D1 MOS PWR IGT TO-3
HGTP10N40C1 MOS PWR IGBT 10A 400V N-CHANNEL TO-220
HGTP10N40C1D MOS PWR IGBT WITH DIODE 10A 400V TO 200
HGTP10N40OE1 MOS PWR IGBT 10A 400V N-CHANNEL TO-220
HGTP10N40E1D MOS PWR IGBT WITH DIODE 10A 400V TO 200
HGTP10N50C1 MOS PWR IGBT 10A 500V N-CHANNEL TO-220
HGTP10N50C1D MOS PWR IGBT WITH DIODE 10A 500V TO 200
HGTP10N50E1 MOS PWR IGBT 10A 500V N-CHANNEL TO-220
HGTP10NSOE1D MOS PWR IGBT WITH DIODE 10A 500V TO 200
HGTP10N50F1D MOS 10 AMP 500V IGBT WITH ANTI-PARALLEL DIODE IN A TO-220 PKG
HGTP12N60D1 MOS 600V VERSION OF EXISTING TYPE
HGTP15N40C1 MOS PWR IGBT 20A 400V TO-220

HGTP15N40E1 MOS PWR IGBT 20A 400V TO-220
HGTP15N50C1 MOS PWR IGBT 20A 500V TO-220
HGTP15N50E1 MOS PWR IGBT 20A 400V TO-220
HGTPENS50E1D MOS 6 AMP 500V IGBT WITH ANTI-PARALLEL DIODE IN A TO-220 PKG
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Bipolar
Harris Bipolar Transistor Families (4)

Switching Bipolar Transistors

Features:

Excellent switching performance at High Voltage and Current, (to 1000V
Breakdown voltage, 15 amps Collector Current (sat))

High Safe Operating Area (SOA) ratings

Applications:
Off line switching power supplies
Converters

High voltage inverters

Pulse width modulated regulators
Switching regulators

Darlington Bipolar Transistors (Two transistors
configured to boost gain)

Features:

DC current gain (hfe) typically range from 1000 to 20000 at Collector Current
from 3 to 5 amps. Oporation at Collector Current up to 20 amps and supply
voltages ranging from 40 to 450 volts

Applications:

Audio power amplitiors
Series and shunt rogulators
Solenoid and hammor drivers

General Purpose Bipolar Transistors
(ft < 40 MHz)

Transistors with Pt (Total Power Rating) starting at 8.75 watts to 250 watts

Small Signal Bipolar Transistors

Transistors with Ic(max? (Collector Current) starting at 100 milliamps to 800 milliamps
& Veso (Breakdown Voltage) ranging from 18 volts to 40 volts




Bipolar

Package Types

TO-204AE(TO-3)

_ (0.060 In.-Dia. Pins)

TO-205AD (TO-39)

TO-205AD

TO-204AA (TO-3)

TO-218AC TO-220AB TO-220AC
< @)
\
TO-251AA TO-252AA Metal Hermetic Package Radlal

2N

BD GE PN
BDX GES RCA
BDY GET RJH
BFT GS TIP

BUW MJ
BUX  MIJE
BUZ MJH

BYW  MPS

TO-247

ToP VIEW

Harris Bipolar Transistor Prefixes
D PC




General—-Purpose Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

Hfe Vee(sat)-V

n-p-n Vcev(sus) | Pt lc Vce le Ib Ft(Typ.) File
Part No. p-n-p v w A \ A A MHz No. Package
40321 n—-p-n —-= 300 5 25—-200 0.02 10 - - - 25 962|TO—205AD/TO -39
40327 n—-p-n - 300 5{ 40-250 0.02 10 - - -= 25 962|TO—205AD/TO~39
40412 n—-p—-n -= 250 10 40 min. 0.03 20 0.5] 0.01] 0.001 25 211{TO—-205AD/TO -39
40346 n—-p-n - 175 10 25 min. 0.01 10 0.5[ 0.01] 0.001 25 211|TO-205AD/TO -39
40346V1 n-p-n - 175 10 25 min. 0.01 10 0.5 0.01]| 0.001 25 211|TO—-205AD/TO -39
BUX67C n—-p-n - 400 35 10-150 1 5 25 1 0.15 25 871|TO—-213AA/TO—-68
BUX67 n—-p-n - 200 35 10-150 1 5 25 1 0.15 25 871|TO-213AA/TO-68
40322 n-p-n - 300 35 75 min. 05 10 - - - 25 962|TO—213AA/TO-668
BUX67A n-p-n - 300 35 10-150 1 5 25 1 0.15 25 871|TO-~-213AA/TO-68
BUX67B n—p-n —= 350 35 10-150 1 5 25 1 0.15 25 871{TO—-213AA/TO—-66
40318 n-p-n - 300 35 50 min. 0.5 10 - - - 25 062|TO—213AA/TO-66
2N6214 p-n-p -400 —450 35 10-100 -1 -5 =25 -1| =0.12 30 507 |TO-213AA/TO-66
2N6213 p-n-p -350 —400 35 10-100 -1 -4 -2 —-1| -0.12 30 507 |TO-213AA/TO—-68
BUX66C p-n-p -350 —400 35 10-150 -1 -5 -25 -1{ —-0.15 30 870|TO--213AA/TO-68
2N5416S p-n-p -300 -350 10(  30-120 -50( -10 -2 =50 =5 35 336|TO-205AD/TO-39
2N6422 p—n-p -300 - 20 25-100 -1] -10 -0.75 -1| -0.12 30 1100|TO-213AA/TO-68
2N6423 p-n-p -300 - 20) 30-150 -0.75| —-10 —-1] =0.75[ -0.07 30 1100{TO-213AA/TO-66
BUX66B p—n-p -300 =350 35 10-150 -1 -5 =25 -1{ -0.15 30 870[T0—-213AA/TO-66
2N6212 p-n—p -300 -350 35 10-100 -1 -3.2 -10 -1| =0.12 30 507|TO—-213AA/TO-68
2N6421 p—-n—-p ~250 -= 20 25-100 -1} -10 -0.75 -1] -0.12 30 1100)TO-213AA/TO-66
BUX66A p—h—p =250 —-300 35 10-150 -1 -5 ~2.5 =1} —-0.15 30 870{TO-213AA/TO-68
2N6211 p-n-p -225 -275 35 10-100 -1| -28 -14 -1| -0.12 30 507 [TO-213AA/TO-68
2N5415S p-n-p -200 - 10 30-150 -50| -10 -25 =50 -5 35 336/TO-205AD/TO -39
2N6420 p-n—p =175 -= 20 40-200 -05! -10 -5 -1| -0.12 30 1100{TO-213AA/TO-68
BUX66 p—-n-p =150 —200 35 10-150 -1 -5 =25 -1] -0.15 30 870|TO—-213AA/TO-66
2N6609 p-n-p -140 ~160| 150 15-60 -8 -4 -14 -8| -08 4 1061 TO—-204AA/TO-3
MJ15002 p=n-p —140 -=—] 200 25-150 -4 -2 =1 —-4] -04 4 1093| TO—-204AA/TO-3
RCA9116C p-n=-p —-140 —150{ 200 25-150 -5 -2 -1 ~5| -05 4 1061 |TO—-204AA/TO-3
MJ15004 p-n-p -140 —150] 250 25-150 -5 -2 =1 -5] ~05 4 1060} TO—-204AA/TO-3
BD750C p-n=-p —-130 —140| 250 25-100 -5 -2 -1 -5| -0.5 4 1251 | TO—204AA/TO~3
2N6468 | p=n-p —-120 -130 40 15-150 -15 -4 -1.2|_-1.5] -0.15 10 888|TO-213AA/TO-668
2N6476 p-n-p =120 -130 40 15-150 ~-1.5 -4 -1.2| -1.5| -0.15 10 676|TO~-220
BD750A p-n—-p =120 —130| 200| 25-100 -5 -2 -1 -5 -05 4 1251 (TO—~204AA/TO~3
RCA9116D p—-n-p =120 -=130| 200 25-150 -5 -2 -1 -5| -05 4 1061 |TO—204AA/TO -3
BFT28 p-n-p =100 —150] 5| 20 min. —10] —10] _-06| =-10] -1 35 815|TO~205AD/TO-30____
BD240C p—n-p -100 —-115 30 40 min. ~0.2 -4 =07 -1| -=0.2 10 670|TO~220 _
TIP30C p-n—-p -100 - 30 15-150 -1 -4 ~0.7 -1] -0.12 10 988|TO-220
TIP32C p-n-p —100 - 40 10-50 -3 -4 -1.2 -3] -0.37 10 987170220
BD242C p-n—p —100 -115 40 25 min. -1 -4 -1.2 -3| -06 10 672|TO-220
2N6475 p—-n-p =100 -110 40 15-150 -15 -4 -1.2| -1.5] -0.15 10 676|TO-220 -
2N6467 p—n-p —100 -110 40 15-150 -15 -4 —-1.2| -=-1.5| -0.15 10 888|TO-213AA/TO-08
TIP42C p-n-p —=100 - 65 15-150 -3] -4 -2 -6 -06 8 996 |TO -220AB
BD244C p—n-p -100 =115 65 30 min. -0.3 -4 -15 -6 -1 8 674|TO-220AB
2N6248 p-n-p —=100 -110| 125 20-100 -5 -4 -13 -5] —-05 16 677 |TO-204AA/TO -3
RCA9116E p—-n-p -100 ~110| 200 25-100 -75] -2 —-0.8; -7.5| -0.75 4 1061 |TO -204AA/TO-3
BD7508 p-n-p —100 -110| 250 15-60 =75 -2 -15| -7.5| -0.75 4 1251 |[TO-204AA/TO -3
BD750 p-n-p -90 “=100[_200] 15-60 -75] -2 -1.5] -7.5[ -0.75 4] 1251|TO-204AA/TO-3
2N4900 p-n-p -80|  -=|__25| 20-100 05| -1 -06] ~1| —o0d 10| 1150|TO-213AA/TO-68
TIP30B p=n-p -80|  -=| 80| 15-150 1] -4 -o7| -1 =012 10 988|T0~220
BD2408 p-n-p -80| " -00] 30| 40min. 02| -4 -o7] -1 -o02 10 670[TO-220
2N5954 p-n-p | ___ 80 -0 40| 20-100 2] -4 -1} —2| -o0=2 10 675|TO—-213AA/TO-68
TIP32C p-n-p | -80 ==]""a0]" 10-50 -3 -4 -12[ -3] -037 10 987[TO-220
2N6126 p-n-p | ~80 - 40 20-80 -1.5 -2 -0.6| -1.5| -0.15 10 1149|TO-220
BD242B p-n-p |__._. =80 -90 40 25 min. -1 -4 -1.2 -3| -06 10 672{TO—-220
D45H10 p-n-p. -80 -80 50 20 min. 4 1 1 8 0.8 40 15.18|TO-220AB
2N6134 p-n-p -80 -80 50 7 min. -7{ -4 -1.8 =7 -3 8 1233|TO-220AB
B8D538 p-n-p | —80 - 50 25 min. -2| -2 -0.8 -2 =02 10 1236|TO-~220
BD?2448B p-n-p -80 -90 65 30 min. -03 -4 -1.5 -6 -1 8 674| TO—220AB
TIP42B p-n-p -80 - 65 15-150 -3 -4 =2 -6 -0.6 8 996 |TO-220AB
B8D800 p=n-p | ~80 - 65 15 min. -3 -2 -1 -3| -03 10 1242(T0-220
2N6491 p-n-p | —-80 ~90 75 20-150 =5 -4 -13 -5| -05 8 678 TO-220A8
2N6314 p—n-p —80 -80 75 25-100 -15] -4 -07| -15]| =05 4 1102|TO-213AA/TO~-68
BD5008 p—-n-p —80 -85 75 15-90 -35| -4 -1 =3.5( -0.35 8 1108 |TO—220AB
2N6247 p—h-p —80 -90| 125 20-100 -6| -4 -13 -6| -06 16 677|TO—-204AA/TO-~3
2N3792 p-n-p | -80 -~ 150 50-150 ~1 =2 -1 -5} -05 16 1059} TO ~204AA/TO -3
2N6107 p-n-p 70 —80| 40| _30-150 —2| -4 -1 -2| -02 10 676(T0—220
2N6106 p-n-p -70 —80[ 40| 30-150 -2 -1 -1 -2 -o02 10 676|T0-220
2N5781 p—n-p —-65 -80 10 20-100 -1 -2 -0.5 -1 -041 20 413[{TO-205AA/TO~-5
2N4899 p-n—p | —60 ——|_25] 20-100 —05] -1~ -o6[ -—1] -0 10| 1150|TO—213AA/TO-66
TIP30A p-n-p | ~60 ——] 30| _40min. -0.2| -4 -07] =-1]-012 10 088|TO—220
BD240A p-n-—p | __ —60 —70| 30| 40 min. —02| -4| =07| 1] -o02 10 670|T0-220
2N6125 p-n-p —60 —=|__ao[ 25-100 -1.5] -2|_ -06] -15]-015 10]  1149|70-220
BD242A p-n-p -60 =70[__ 40| 25 min. 1| _-4| 12| -3 -o06 10 672[T0-220
TIP32A p-n-p 60 ——|_ 40| 25min. -1 -4 —12| -3[-037 10 987|T0-220
2N5955 p=n=p | —60 —70] 40| 20-100 | -25[ -4] — 1] -25[-025 10 675|TO~213AA/TO-66
D45H8 p=n-p -60 —-60| 50| 40 min. 4 ' 1 8| 04 40| 15.18|TO-220AB
D45H7 p-n-p —60 —60] 50| _ 20 min. 4 1 8 0B 40| 15.18]TO-220A0




General—Purpose Power Transistors

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

Hfe Vce(sat) -V
n-p-n Pt Ic Vce le b Ft(Typ.) File

Part No. p—h—-p i W A v A A MHz No. Packags
BD536 p—n-p -60 - 50 25 min. -2 -2 -0.8 -2| -0.2 10 1236(70-220
2N6133 p=h-p -60 -60| 50 7 min, -7 -4 -14 -7 -3 8 1233|TO-220AB
BD244A p—h—p —60 -70 65 30 min. -03| -4 -1.5 -6 =1 8 674|TO—-220AB
TIP42A p—-n—p -60 - 65| 15-150 =3 -4 -2 -6| -06 8 996|TO~220AB
2N6490 p-n-p -60 -70 75{ 20-150 -5} -4 -13 -5| =05 8 678 | TO-220AB
2NB6313 p—n-p —60 -60 75| 25-100 -15| -4 -0.7| -1.5| -0.15 4 1102|TO —~213AA/TO~68
B8DX18 p-n-p ~60 =70 115 20-70 -4| -4 -11 -4] -04 16 994 |TO~204AA/TO-3
2N6246 p—-n—p ~60 -70} 125| 20-100 -7] -4 -13 -7] =07 16 677 |TO —204AA/TO~3
2N3791 p—-n-p ~60 ——| 150} 30-150 -1 -2 -1 -5| -05 16 1059|TO—-204AA/TO-3
MJ2955 p—n—p -60 -=70| 150 20-70 -4 -4 =11 -4| -04 16 994 | TO—204AA/TO-3
2N5782 p-n—-p -50 -65 10 20-100 1.2 -2 =075 -1.2| -0.12 20 413|TO —205AA/TO -5
2N6109 p—n-p -50 -60 40| 30-150 -25| -4 -1] -25]| -0.25 10 676(TO-220
2N6108 p-n-p =50 ~60 40 30-150 -25 -4 -1| _-25] -0.25 10 676{TO-220
BD500 p—-n—p -50 =55 75 15-90 =5| -4 -1 -5| —-05 8 1108|TO—220AB
BD240 p-n—p -45 -55 30 40 min. -0.2] -4 -0.7 -1 -0.2 10 670{TO—-220
BD242 p-n-p —45 -55 40 25 min. -1 -4 -1.2 -3| -06 10 672|TO-220
2N6124 p-n—-p -45 - 40| 25-100 -15| -2 -06| -1.5| -0.15 10 1149|TO0-220
D45HS p-n—p -45 —45 50 40 min. 4 1 1 8 0.4 40 15.18|TO—-220AB
BD534 p-n-—-p —45 - 50 25 min. =2 -2 =08 -2| =02 10 1236|TO-220

D45H4 p-n-p -45 —45 50 20 min. 4 1 1 8 0.8 40 15.18{TO~220AB
BD244 p-n—p —45 =55 65 30 min. -03| -4 -15 -6 -1 8 674|TO—220AB
BD277 p-n—-p -45 - 70| 30-150 -1.75| -2 -0.5| -1.75; -041 10 667 |TO—-220
2N5783 p-n-p —40 —45 10| 20-100 -16] -2 -1| -16]| ~0.16 20 413|TO—205AA/TO-5
2N4898 p-n-p -40 - 25 20-100 -0.5 =1 -0.6 -1 =01 10 1150} TO—-213AA/TO—-66
TIP30 p-n—p -40 - 30{ 15-150 -1 -4 =07 -1| -0.12 10 98870220

2N5956 p—n-p —40 =50 40{ 20-100 -3] -4 -1 -3| =03 10 675|TO—-213AA/TO—-68
TIP32 p-n—-p -40 - 40 10-50 -3 -4 -1.2 -3{ -0.37 10 987(T0-220

2N6132 p-n-p -40 —40 50 7 min. =7\ -4 -14 -7 -3 8 1233|TO~220AB

TiP42 p-n—p —-40 - 65 15-150 -3 -4 -2 -6|_ -0.6 8 996[{TO-220AB
2N6312 p-n-p -40 —-40 75| 25-100 -15 -4 -07| -15| -0.15 4 1102]TO-213AA/TO-66
2N6489 p-n-p -40 -50 75 20-150 -5 -4 -1.3 ~-5]_-05 8 67870 —220AB
2N6594 p—-n—-p -40 —45( 100 5-100 -12] -4 -4 -12| -24 16 994 |TO —204AA/TO-3
2N6469 p-n-p -40 —~50] 125 20-125 -5 -4 -13 -5| —-05 16 677|TO-~204AA/TO -3
2N6111 p-n-p -30 —40 40{ 30-150 -3 -4 -1 -3} -03 10 676 |TO-220

2N6110 p~n-p -30 —40 40 30-150 -3 —4 -1 -3] -03 10 676|70-220

D45H1 p-n—p —30 -30 50 20 min, 4 1 1 8 0.8 40 15.18|TO—220AB
D45H2 p-n-p -30 -30 50 40 min. 4 1 1 8 04 40 15.18|TO0—-220AB
2N6289 n-p-n 30 40 40 30-150 3 4 1 3 0.3 8 676|TO—220

2N6288 n-p-n 30 40 40( 30-150 3 4 1 3 0.3 8 676|TO-220

40347V n—p-n 40 60| 44 25-100 0.45 4 1 0.45{ 0.045 1.5 88(TQ —-205AA/TO~-5
2N1479 n-p-n 40 60 5 20-60 0.2 4 1.4 0.2] 0.02 1.5 135 TO—-205AA/TO~-5
2N1700 n-p-n 40 60 5 20-80 0.1 4 1 0.1/ 0.01 1.5 141|TO-205AA/TO -5
2N1481 n-p-n 40 60 5| 35-100 0.2 4 1.4 0.2 0.02 1.5 135|TO—-205AA/TO-5
40347 n-p-n 40 60| 8.75 25-100 0.45 4 1 0.45{ 0.045 1.5 88}TO—205AA/TO~5
2N5786 n-p-n 40 45 10| 20-100 16 2 1 16| 0.16 15 413|TO—-205AATO~-5
BD239 n-p-n 40 55 30 40 min. 0.2 4 0.7 1 0.2 8 669|T0-220

TIP29 n—-p-n 40 —_ 30| 15-150 1 4 0.7 1} 0125 8 990|TO-220

TIP31 n—-p-n 40 - 40 10-50 3 4 1.2 3{ 0.375 8 991|TO-220

2N5494 n—-p-n 40 60 50 20-100 3 4 1 3 0.3 1 353|TO-220

2N5490 n—-p-n 40 60 50| 20-100 2 4 1 2 0.2 1 353|TO-220

2N5491 n—-p-n 40 60 50| 20-100 2 4 1 2 0.2 1 353[TO-220

2N5495 n—p-n 40 60 50 20-—-100 3 4 1 3 03 1 353|TO-~220

2N6129 n—p-n 40 40 50 7 min. 7 4 1.4 7 3 1 1233|TO-220

TIP41 n—-p-n 40 - 65| 15-150 3 4 2 6 0.6 8 992|TO~220AB
2N6486 n-p-n 40 50 75] 20-150 5 4 1.3 5 0.5 8 678|TO-220AB
2N5301 n-p-n 40 —-—[_ 200 15-60 15 3 075 10 1 8 1029|TO-204AA/TO-3
BD241 n-p-n 45 55 40 25 min. 1 4 1.2 3 0.6 8 671|70-220

2N6121 n—p-n 45 - 40} 25-100 1.5 2 0.6 15| 0.15 8 114970 -220

BD533 n-p-n 45 - 50 25 min. 2 2 0.8 2 0.2 8 1236|T0-220

BD243 n-p-n 45 55| 65| 30 min. 03 4 1.5 6 1 8 673|TO—220AB
2N5785 n—p-n 50 65 10} 20-100 1.2 2 0.7 1.2] 0.12 1.5 413|TO-205AA/TO-5
2N6290 n-p-n 50 60 40| 30-150 2.5 4 1 25| 0.25 8 67670220

2N6291 n—p-n 50 60| 40| 30-150 25 4 1 25] 025 8 676|TO-220

2N1480 n—p-n 55 100 5]  20-60 0.2 4 14| 02| o002 15 135/ TO—205AA/TO—5
2N1482 n-p-n 55 100 5] 35-~100 0.2 4 1.4 0.2] 0.02 1.5 135|TO—-205AA/TO -5
2N5493 n-p-n 55 75 50| 20-100 25 4 1 25| 0.25 1 353|T0-220

2N5492 n-p-n 55 75| 50| _20-100 25| 4 1| 25| 025 1 353[T0=-220

BD239A n—p-n 60 70| 30| _ 40 min. 02| 4 0.7 1]__o02 8 669|70-220

TIP29A n-p-n 60 - 30| 15-150 1 4 0.7 1 0.125 8 990|TO -220

2N6122 n-p-n 60 ——|_40] 25-100 15] 2 06] 15| 015 8] 1149]TO-220

BD241A n—-p-n 60 70 40 25 min. 1 4 1.2 3 0.6 8 671|TO-220

TIP31A n-p-n 60 ——| 40 _10-50 3 4 1.2 3] 0375 8 991]TO—220

BD535 n—-p-n 60 -— 50 25 min. 2 2 0.8 2 0.2 8 1236(TO~-220

2N6130 n—p-n 60 60| 50| 7min. 7l a 14 7 3 1 1233[TO—220

BD797 n-p-n 60 - 65| 25 min. 3 2 1 3 0.3 8 1242|TO-220

TIPA1A n-p-n 60 —=|_65]_15-150 3] a 2 6] 06 8 092[TO—220AB
BD243A n-p-n 60 70 65[ 30 min. 03 4 15 6 1 8 TO-220AB

673




General—-Purpose Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

Hfe Vce(sat) -V

n—p-n Pt le Vce le Ib Ft(Typ.) File
Part No. p—n—p w A ) A A MHz No. Package
2N6487 n—p-n 60 70| 75| 20-150 5] 4 1.3 5] 05 8 67870 —220AB
RCA3055 n-p-n 60 70| 75| 20-70 4 4 11 4| 04 1 618]TO-220
2N6326 n-p-n 60 ——{"200] 6-30 30| 4 3| 30| 75 8| 1040]TO-204AATO-3
2N5302 n—p-n 60 ——|_200]  16-60 15| 3 075 10 1 8] 1029]TO—204AA/TO-3
2N5885 n—p-n 60 —=]200] _20-100 10] 4 1 15| 15 8] 1041]TO-~204AATO—3
40348V1 n-p-n 65 90| 44| 30-125 03] 4 075 03] 003 1.5 88| TO—205AA/TO—5
40348 n—p-n 65 90| 8.75] 30-125 03] 4 075 03] 0.03 1.5 88|TO-205AA/TO-5
2N5784 n—p-n 65 80| 10| 20-100 1 2 0.5 1] o4 1.5 413|TO—205AA/TO -5
2N6292 n—p-n 70 80| 40| 30-150 2| 4 1 2| 02 8 67670 ~220
2N6293 n—p-n 70 80| 40| 30-150 2| 4 1 2 o2 8 676|TO—220
2N5497 n-—p-n 70 90 50| 20-100 35 4 1|__35] 035 1 353|TO-220
2N5496 n-p-n 70 90| 50| 20-100 35| 4 1| 35| 035 1 353[TO-220
BD2398 n—p-n 80 90| 30| 40 min. 02 4 07 1| o2 8 66970220
TIP29B n—p-n 80 ——]" 30| 15-150 1 4 07 1] 0.125 8 990|TO-220
TIP31B n-p-n 80 ——{__40] 1050 3| 4 1.2 3] 0375 8 991|TO—220
2N6123 n-p-n 80 ——| 40| 20-80 15 2 08| 15[ 015 8] 1148]T0-220
BD241B n-—p-n 80 90[ 40| 25min. 1 4 1.2 3] 06 8 671|TO=220
2N6131 n—p-n 80 80| 50| 7 min. 7] a 18 7 3 1 1233|TO-220
BD537 n—p-n 80 —-|__50] 25min, 2 2 038 2] 0.2 8| 1236[TO—220
BD799 n-p-n 80 —=]__65] 15min. 3 2 1 3| o3 8| 1242|TO—220
BD2438 n-p-n 80 90|__65] 30 min. 03] 4 15| 8 1 8 673|TO—220AB
TIP41B n—p-n 80 —~|__65] 15-150 3 4 2| "] _os 8 992|TO-220AB
BD5018 n-p-n 80 90| _75| 20 min, a5 4 1] 35| 035 1 1108|T0—220
2N6488 n-p-n 80 00| 75| 20-150 5 4 1.3 5 05 8 678|TO—220AB
2N5886 n-p-n 80 —-{"200|__20-100 10 4 1 1515 8] 1041|TO-204AATO-3
2N6327 n-p-n 80 --|_200]__6-30 30| 4 3| 30| 75 8| 1040|TO-204AATO-3
2N5303 n-p-n 80 —=|" 00| 15-60 10 2 15 1515 8|~ 1029|TO-204AA/TO-3
BD751 n-p-n 90 100|200 15-60 75 2 15| 75075 4| 1251|TO-204AATO-3
TIP29C n-p-n 100 15-150 1 4 07 i|_0125 4 990]TO~-220
BD233C n-p-n 100 40 min, 02 a 0.7 1| o2 4 669|TO—220
TIP31C n—p-n 100 _ 10-50 3| 4 1.2 3| 0375 4 991|T0-220
2N6473 n-p-n 100|_ 15-150 15 4 12| 15 045 4 676|TO~220
BD241C n—p-n 100 25 min. 1 - 12 3|__o06 4 671]T0~220
BD501 n—p-n 100 15 min. 3 2 1 3|03 4| 1242|TO-220
BD243C n—p-n .Joo 30 min. 0.3 4 1.5 [} 1 8 673]TO—220AB
TIP41C n-p-n 100 =- 15-150 3| 3 2 6| 06 8 992[TO-220AB
BD550 n-p-n 100 130| _150]  15-75 4 4 2 4| 05 4| 1109{TO-204AATO-3
RCAS638E__ | n-p-n 100 110 _200] 25-100 0] 2 08| 75| 075 4] 1060]|TO—204AA/TO-3
2N5629 n-p-n 100 - -|_200] _25-100 8 2 1 10 1 4] 1141[TO=~204AATO-3
BD751B n-p-n 100 110|250 15-60 75 2 15[ 75| 075 4| 1251|TO-204AATO -3
2N6263 n-p-n 120 140| 20| 20-100 05| 4 1.2 05| 005 0.8 529|TO-213AA/TO - 00
2N6474 n—p-n 120 130|_ 40 15-150 15[ 4 12| 15| 015 4 676|T0-220
2N6477 n-p-n| 120 140|__50]  25-150 1 4 1 i o1 0.8 680|TO-220AB
2N4347 n-p-n 120 140|100 15-60 2 4 1 2| 02 0.4 528|TO—204AA/TO—3
BD751A n-p-n 120 130| _200] 25-100 5| 2 1 5| 05 4| 1251|TO—204AA/TO-3
2N5630 n-p-n 120 -~|"200{ 20-80 8 2 1 10 1 4| 1141|TO-204AA/TO-3
RCA8638D__ | n-p-n 120 130 200] 25-100 5| 2 1 5|05 4] 1060|TO—-204AATO-3
BD751C n-p-n 130 140|_250[  25-100 5 2 1 5| 05 4| 1251|TO-204AATO-3
2N3441 n-p-n 140 100|__ 25| 25-100 05 4 1]__05| 005 0.8 529|TO-213AA/TO—66
2N6478 n-p-n 140 160|__50] 25-150 1 4 1 1] o4 0.8 680|TO—220AB
2N3442 n-p-n 140 160|117 20-70 3 a 1 3] 03 04 528|TO-204AA/TO—3
2N5631 n-p-n 140 ——| 200 15-60 8 2 1 10 1 4] 1141|TO-204AATO-3
MJ15001 n—p-n 140 --|"200] 25-150 4 2 1 4| o4 4] 1093|TO-204AA/TO-3
RCAB638C__| n—p-n 140 ~—| 200] _25-150 5] 2 1 5[ 05 4] 1060|TO—204AATO-3
2N6264 n-p-n 150 170| 50| 20-60 1 2 0.5 1] o 0.8 529[TO~213AA/TO-66
BUX17 n—p-n 150 250 150 7 min. 0] 3 2] 10 2 20 818|TO-204AA/TO—3
2N3583 n—p-n 175 250] 35| 40 min, 01| 10 5 1] 0.125 25 138[TO—213AA/TO—66
BUY69C n—p-n 200 500|100 15 25| 10 33 8| 25 20]  1237|TO-204AATO-3
BUX16 n-p-n 200 250 100 15-130 04| 10 25 2| 025 5 800|TO —204AA/TO-3
RCA1B04 n—p-n 200 225 150| 15-75 2 5 2 2| 0.255 5 908|TO —204AA/TO-3
2NG249 n—p-n 200 225[ 175| 10-50 10] 3 15[ 10 1 6 523|TO—204AA/TO-3
RCAD166B__ | n—p—n 200 225 250 30 min. 3 4 1 303 7| 1293|TO-204AA/TO-3
MJ15022 n-p-n 200 225] 250] 15-60 8 4 14 8| 08 7] __1293[TO-204AA/TO-3
2N5239 n—p-n 225 250] 100| 20-80 2 10 25 2| 025 5 321|TO—-204AA/TO-3
2N3440 n—p-n| ___ 250 300| 10| 40-160 0.02] 10 05| 0.05] 0.004 25 64|TO —205AD/TO—39
2N40G4 n—p-n| __ 250 ~-| 10| 40-160 0.02f 10 05| 0.05] 0004 25 64|TO ~205AD/TO—39
2N3584 n-p-n 250 300] 35| 40 min. 01| 10 0.75 1] 0425 25 138]TO—213AA/TO 66
TIP47 n-p-n| __ 250 ——|__40] _10min. 1] 10 1 1 02 25 978|TO—220AB
2N6078 n-p-n| __ 250 275] 45| __12-70 12 1 05[ 12| o2 7 492|TO~213AA/TO-66
2N5838 n—p-n| ___ 250 275| _100| __8-40 3l 2 1 3| 0375 5 410]TO-204AA/TO—3
BUX16A n-p-n| ____ 250 325] 100] 15-130 04| 10 25 2| 025 5 800|TO~204AATO-3
[BUX42 n-p-n 250 300] _120] 15-45 al 4 1.2 4l o4 20| 1218|TO-204AA/TO-3
BD5508 n-p-n_ 250 275] 150| 10-50 2] 4 2 2] 025 5] 1109|TO-204AATO-3
BUX17A n—p-n_ 250 350 150] 7 min. 0] 3 2| 10 2 20 818|TO—204AA/TO-3
RCA1B05 n—p-n 250 275]_150] 15-75 2] 5| 2 2| 0255 5 908|TO—204AATO -3
BUX12 n—p-n | 250 300 150 10 min. 10[ 4 15 10| 1.25 20| 1220|TO~204AA/TO=3
RCA9166A__ | n-p=-n 250 275]_250] 30 min. 3 4 T 3l 03 7] 1203|TO=204AATO-3




General—-Purpose Power Transistors

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

Hfe Vce(sat) -V
Veev(sus) | Pt le Vce Ie b Ft(Typ.) File

Part No. v w A v A A MHz No. Packags
MJ15024 n—p-n 250 275| 250 15-60 8 4 14 8 0.8 7 1293|TO—204AA/TO-3
2N6077 n—-p-n 275 300 45 12-70 1.2 1 0.5 1.2 0.2 7 492 TO-213AA/TO-66
2N5839 n-p-n 275 300] 100 10-50 2 3 1.5 2 0.2 5 410|TO-204AA/TO -3
2N6250 n—p—-n 25 300| 175 8-50 10 3 15 10[ 1.25 6 523|TO—204AA/TO-3
2N4240 n-p-n 300 400 35| 30-150 1 10 1] 0.75| 0.075 25 138(TO-213AA/TO 668
2N3585 n-p-n 300 400 35 40 min. 0.1 10 0.75 1] 0.125 25 138|TO-213AA/TO—-686
BUW40 n—-p-n 300 450 40 10-50 1 3 1 1 0.2 25 1308 |TO—~220AB
2N6771 n-p-n 300 450 40 10-50 1 3 1 1 0.2 25 1292|TO —220AB
TIP48 n-p-n 300 - 40 10 min. 1 10 1 1 0.2 25 978|TO—-220AB
D44TD3 n—p-n 300 400 50 5 min. 2 3 1 2 04 15 min. 15.21|TO—220AB
MJE13004 n—p-n 300 600 75 8 min. 2 5 06 2 0.5 4 min. 15.87)|TO—-220AB
BUX168 n-p-n 300 375| 100| 15-130 04 10 25 2| 0.25 5 800|TO—-204AA/TO -3
2NB738 n—p-n 300 450( 100 10-40 5 3 1 5 1 30 1291|TO-220AB
BUW41 n-p-n 300 450| 100 10-40 5| -- == - - 30 1275|TO-220AB
2N5240 n-p-n 300 350 100 20-80 2 10 25 2| 025 5 321|TO-204AA/TO-3
2N6542 n-p-n 300 650} 100 12-60 15 2 1 3 0.6 20 1096 | TO —204AA/TO ~3
TIP562 n~p-n 300 —--| 100 20 min. 1 4 2 15 5 20 1212|TO ~204AA/TO-3
2N6544 n—p-n 300 650] 125 12-60 25 3 1.5 5 1 20 1096 | TO —204AA/TO -3
2NB671 n-p-n 300 450] 150 10 min. 5 3 1 5 1 20 1090 TQO —204AA/TO -3
BUX178B n-p-n 300 400] 150 7 min. 8 3 3 8 1.5 20 818|TO—-204AA/TO-3
2N6676 n-p-n 300 450] 175 8 min. 15 3 1 15 3 20 1165|TO—-204AA/TO -3
2N6674 n-p-n 300 450/ 175 8-20 10 2 1 10 2 20 116470 ~204AA/TO -3
2NB548 n-p-n 300 650 175 12-60 5 2 1.5 10 2 20 1096 {TO —204AA/TO-3
BUY6E9B n~-p-n 325 800| 100 15 25 10 33 8 25 20 1237|TO—204AA/TO-3
BUX43 n-p-n 325 400| 120 15-60 3 4 16 5 1 20 1214|TO~204AA/TO -3
BUX13 n-p-n 325 400| 150 8 min. 8 4 1.5 8 1.8 20 1230|TO —204AA/TO -3
2N3439 n-p-n 350 400 10 40-160 0.02 10 0.5] 0.05| 0.004 25 64| 7O -205AD/TO—-39
2N4063 n-p-n 350 -= 10 40-160 0.02 10 0.5] 0.05| 0.004 25 64|TO —-205AD/TO -39
2N6772 n—p-n 350 550 40 10-50 1 3 1 1 0.2 25 1292/ TO-220AB
TIP4S n-p-n 350 -— 40 10 min. 1 10 1 1 0.2 25 978|TO—-220AB
BUW40A n-p-n 350 550 40 10-50 1 3 1 1 0.2 25 1308|TO-220AB
2N6079 n-p-n 350 375 45 12-50 1.2 1 0.5 1.2 0.2 7 492|TO-213AA/TO-86
D44TD4 n—-p-n 350 500 50 5 min. 2 3 1 2 0.4 15 min. 15.21{TO—-220AB
BUW41A n—-p-n 350 550 100 10-40 5 —- - - - 30 1275|TO—220AB
2N5840 n-p-n 350 375) 100 10~50 2 3 1.5 2 0.2 5 410|TO--204AA/TO -3
2N6739 n—-p-n 350 550] 100 10-40 5 3 1 5 1 30 1291 |TO-220AB
BUX16C n—-p-n 350 425| 100| 15-130 0.4 10 25 2] 0.25 5 800|TO—204AA/TO -3
2NB672 n—-p-n 350 5501 150 10 min, 5 3 1 5 1 20 1090 (TO ~204AA/TO -3
BUX17C n—p=-n 350 450f 150 7 min. 8 3 3 8 1.5 20 818|TO—-204AA/TO -3
2NB677 n—-p=-n 350 550| 175 8 min. 15 3 1 15 3 20 1165|TO -204AA/TO -3
2N6251 n-p-n 350 375| 175 6-50 10 3 15 10| 167 6 523|TO-204AA/TO-3
TIPSO n-p-n 400 -- 40 10 min. 1 10 1 1 0.2 25 978|TO~220AB
BUW40B n-p-n 400 650 40 10-50 1 3 1 1 0.2 25 1308 (TO -220AB
2N6773 n—-p-n 400 650 40 10-50 1 3 1 1 0.2 25 1292|TO -220AB
D44TD5 n—-p-n 400 600 50 5 min. 2 3 1 2 0.4 15 min. 15.21|TO-220AB
MJE13005 n—-p-n 400 700 75 8 min. 2 5 0.6 2 05 4 min. 15.88|TO~220AB
MJE13070 n—p-n 400 650 80 8 min. 3 5 1 3 0.6 - 15.93|TO-220AB
BUYE9A n-p-n 400 1000| 100 15 25 10 3.3 8 25 20 1237 |TO—-204AA/TO--3
2N6547 n-p-n 400 450) 100 6-30 10 2 1.5 10 2 20} 15.109)TO-204AA/TO-3
2N6740 n-p-n 400 650| 100 10-40 5 3 1 5 1 30 1291 |TO-220AB
BUW41B n-p-n 400 650 100 10-40 -] == -- --= - 30 1275|T0-220AB
TIPS63 n-p-n 400 -—{ 100 20 min. 1 4 2 15 5 20 1212|TO - 204AA/TO~3
BUX47 n—p-n 400 850| 107 - - == 1.5 6 1.2 20 128470 -204AA/TO -3
BUX44 n-p-n 400 450| 120 15-45 2 4 1 2 0.2 20 1210)TO - 204AA/TO -3
MJH13090 n=p-n 400 650| 125 8 min. 10 3 1 10 2 15.94|TO-218AC
2N6545 n—-p-n 400 850! 125 12-60 25 3 1.5 5 1 20 1096|TO -204AA/TO -3
BUX32 n—p-n 400 800} 150 8-40 6 3 1 6 1.2 20 1285[TO —204AA/TO -3
2N6751 n—-p-n 400 800| 150 8-40 5 3 1 5 1 20 1244|TO -204AA/TO -3
BUX31 n—p-n 400 800| 150 8-40 4 3 2 8 2 20 1283|T0O -204AA/TO -3
BUX14 n—p-n 400 450] 150 15-60 3 4 15 6] 1.2 20 1203[TO ~204AA/TO -3
2N6673 n—p-n 400 650 150] 10 min. 5 3 1 5 1 20 1090 [TO - 204AA/TO ~3
2N6678 n-p-n 400 650] 175 8 min. 15 3 1 15 3 20| 1165|TO-204AA/TO-3
2N6675 n-p-n 400 650] 175] 6-20 10 2 1 10 2 20 1164 |TO -204AA/TO -3
MJE13071 n—p-n 450 750 80 8 min. 3 5 1 3 0.6 - 15.93[TO-220AB
BUX32A n-p-n 450 900| 150] 8-40 6 3 1 6] 1.2 20 1285|TO —204AA/TO -3
BUX31A n-p-n 450 000[ 150  8-40 4 3 2 8 2 20| 1283|TO-204AATO-3
2N6752 n-p-n 450 850 150]  8-40 5|3 1 5 1 20| 1244|TO-204AA/TO—3
BUX45 n—-p-n 500 500{ 120 14-45 1 4 2 2 0.4 20 1231|TO-204AA/TO-3
BUX31B n=p-n 500 1000] 150] _8-40 4| 3 2 8 2 20] _ 1283|TO-204AA/TO-3
2N6754 n-p-n 500 1000| 150 8-40 5 3 1 5 1 20 1244|TO-204AA/TO~3
BUX15 n-p-n 500 500 150] 8 min. 4 4 1 4 o8 20 1227]TO - 204AA/TO -3
2N6753 n-p-n 500 900| 150 8-40 5 3 1 5 1 20 1244|TO-204AA/TO -3
BUX328 n-p-n 500 1000| 150 8-40 6 3 1 6 1.2 20 1285[TO-204AA/TO-3




Small—Signal Bipolar Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

BETA
PART n-p-n RANGE
NO. p—n—p Hfe PACKAGE
2N5365 p—n-—p 40-120 |TO-98




Darlington Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

n-p-n File
Part No. p—-n-p Hie@ Ic(A) | Vee(V) [PtW)| No. Package
BDX34D p—n-p 750 min. -3 -3] 70 694 | TO—-220AB
RCA9229D p—n-p =50 -—120| 2000 min. -25 -3| 300 1448 | TO—-204AE/TO-3
TIP117 p—n-p —-2| -100| 1000 min. -1 -4] 50 1387 | TO—220AB
TIP127 p—n-p -8 -—100| 1000 min. -3 -3| 65 997 |TO-220AB
BDX34C p—n-p -10| —100| 750 min. -3 -3| 70 694 | TO—220AB
2N6052 p—h-p -12] -100 750 min. -6 -3| 150 1185 |TO—-204AA/TO-3
2N6287 p—-n-p -20| -100 750 min. -10 —-4| 160 1001 | TO—-204AA/TO-3
RCA9229C p—n-p —-50| =100| 2000 min, -25 —-3| 300 1448 | TO—-204AE/TO-3
D73FY4D1,2 | p—n-p -4 —-80] 1000 min. -3 -2| 15| 15.57|TO-251/2
D45D5,6 p—n-—p -6 —80| 2000 min. —1 -2 30| 15.14{TO-220AB
D45E3 p—n-p -10 —-80] 1000 min. -5 -5| 50| 15.16|TO-220AB
TIP116 p—n—-p -2 —80| 1000 min. -1 -4| 50 1387 | TO—220AB
TiIP126 p—n-—p -8 —80| 1000 min. -3 -3| 65 997 | TO—-220AB
2N6668 p—n-p ~-10 —80( 1000 min. -5 -3| 65 1069 | TO—220AB
2N6650 p-n-p -10 -80| 1000-20,000 -5 -3| 70 1013 TO-204AA/TO-3
BDX34B p-n-p -10 —80 750 min. -8 -3| 70 694 | TO—220AB
2N6051 p—n-p -12 —-80 750 min. -6 -3] 150 1185 | TO—-204AA/TO-3
2N6286 p—n—p -20 -80 750 min. -10 -4| 160 1001 | TO—~204AA/TO -3
RCA9229B p—n—p -50 —80( 2000 min. -25 -3| 300 1448 | TO—-204AE/TO-3
D45D3,4 p—n-p -6 —-60| 2000 min. -1 -2 30| 15.14|TO-220AB
D45E2 p—n-p -10 —60| 1000 min. -5 -5/ 50{ 15.16|TO-220AB
TIP115 p—n—p -2 —60| 1000 min. -1 -4 50 1387 | TO-220AB
TIP125 p-n—p -8 —60| 1000 min. -3 -3 65 997 | TO-220AB
2N6667 p—h—p —-10 —-60 1000 min. -5 -3 65 1069 | TO-220AB
2N6649 p—-n—p -10 -60| 1000—-20,000 -5 -3| 70 1013 [TO-204AA/TO-3
BDX34A p—n—p -10 —60 750 min. -4 -3| 70 694 | TO—-220AB
2N6050 p—n-p -12 -60 750 min. -6 -3| 150 1185TO-204AA/TO-3
2N6285 p—n—p -20 -60 750 min. -10 —-4| 160 1001 | TO-204AA/TO—3
RCA9229A p—h—p -50 —60| 2000 min. -25 -3| 300 1448 | TO-204AE/TO-3
D41K2 p—-n-p -2 =50 1000 min. -1.5 -5 10 15.7|TO-202
D41K4 p—n—-p -2 —50| 1000 min. -1 -5| 10 15.7 | TO-202
BDX34 p-n-p -10 -45 750 min. -4 -3 70 694 | TO-220AB
D73K3D1,2 p—n—-p -3 —40| 1000 min, -3 -2 15| 15.58|TO-251/2
D45D1,2 p—n-p -6 —40| 2000 min. -1 —-2| 30| 15.14|TO-220AB
D45E1 p-n-p -10 —40| 1000 min. -5 -5 50| 15.16|TO-220AB
2N6666 p—-n-p -8 -40| 1000 min. -3 -3| 65 1069 | TO —220AB
2N6648 p—n-p -10 —-40| 1000-20,000 | -5 -3| 70 1013 [TO-204AA/TO-3
D41K3 p—n-p -2 —30| 1000 min. -1 -5 10 15.7| TO-202
D41K1 p—-n—p -2 —30] 1000 min. -1.5 -5 10 15.7|TO-202
D40CH n-p-n 0.5 30| 1000 min. 0.2 5| 6.25 15.1|TO-202
D40K3 n-p-n 2 30} 1000 min. 1 5/ 10 15.6 | TO-202
D40K1 n-p-n 2 30| 1000 min. 1.5 51 10 15.6 | TO-202
D40C4 n-p-n 0.5 40| 1000 min. 0.2 5| 6.25 15.1|TO-202
D44D1,2 n-p-n 6 40| 2000 min. 1 2| 30] 15.13]TO-220AB
D44E1 n—p-n 10 40| 1000 min. 5 5| 50| 15.15|TO-220AB
2N6386 n—p-n 8 40! 1000 min, 3 3| 65 610 TO—-220AB
2N6383 n—-p-n 10 40| 1000 min. 5 3| 100 609 | TO—-204AA/TO-3
BDX53 n—p-n 8 45| 750 min. 3 3] 60 1213 | TO—-220AB
BD643 n—p-n 8 45 750 min. 3 3| 62.5 1241 | TO—-220AB
BD895,A n-p-n 8 45 750 min. 3 3| 70 1240 (TO—-220AB
BDX33 n-p-n 10 45 750 min. 4 3| 70 693 [ TO—-220AB
BDX83 n—-p-n 10 45( 1000 min. 5 3| 125 955 | TO—204AA/TO-3
D40C7 n-p-n 0.5 50| 1000 min. 0.2 5| 6.25 15.1|TO-202
D40K?2 n—-p-n 2 50| 1000 min. 1.5 5 10 15.6 [TO—-202




Darlington Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

n—-p-n File
Part No. p-n—p | Ic(A) & Hfe@ Ic(A) | Vce(V) {P{W)| No. Package
D40K4 n—p-n 2 1000 min. 1 5 10 15.6 [ TO—-202
D44D3,4 n-p-n 6 60( 2000 min. 1 2] 30) 15.13|{TO-220AB
TIP110 n-p-n 2 60| 1000 min. 1 4| 50 1336 | TO—~-220AB
D44E2 n-p-n 10 60| 1000 min. 5 5| 50| 15.15[TO—-220AB
BDX53A n—-p-n 8 60 750 min. 3 3| 60 1213[TO—220AB
2N6387 n-p-n 10 60{ 1000 min. 5 3] 65 610 TO—220AB
TIP120 n-p-n 8 60 1000 min. 3 3 65 998 | TO—-220AB
BDX33A n—-p-n 10 60 750 min. 4 3 70 693 [ TO-220AB
BD897,A n—p-n 8 60 750 min. 3 3] 70 1240 ([TO—220AB
2N6043 n-p-n 8 60| 1000 min. 4 4| 75 1151 |TO—-220AB
TIP100 n-p-n 8 60| 1000 min. 3 4| 80 1152 | TO—220AB
RCA1000 n—p-n 5 60 1000 min. 3 3 90 594 |TO—-204AA/TO-3
2N6384 n—-p-n 10 60 1000 min. 5 3| 100 609 | TO—-204AA/TO-3
2N6055 n—p-n 8 60 750 min. 4 3| 100 563 | TO—-204AA/TO-3
2N6576 n—-p-n 15 60| 2000 min. 4 3] 120 1152 | TO—204AA/TO-3
BDX83A n-p-n 10 60 1000 min. 5 3| 125 955 | TO—-204AA/TO-3
2N6057 n—p-n 12 60 750 min. 6| 3| 150 1185 | TO—-204AA/TO-3
2N6282 n—p-n 20 60 750 min. 10 4| 160 1001 | TO—-204AA/TO-3
RCA9228A n-p-n 50 60( 2000 min. 25 3| 300 1448 | TO—-204AE/TO-3
D72FY4D1,2 | n—p-n 4 80| 1000 min. 3 2] 15| 15.52|TO-251/2
D44D5,6 n—p-n 6 80| 2000 min. 1 2 30 15.13| TO—-220AB
TIP111 n—p-n 2 80| 1000 min. 1 4| 50 1336 [TO-220AB
D44E3 n—p-n 10 80| 1000 min. 5 5| 50| 15.15/TO-220AB
BDX53B n—-p-n 8 80 750 min. 3 3 60 1213 | TO—-220AB
BD647 n-p-n 8 80 750 min. 3 3] 62.5] 1241|TO-220AB
2N6388 n-p-n 10 80 1000 min. 5 3 65 610{ TO—-220AB
TIP121 n—-p=n 8 80 1000 min. 3 3 65 998 | TO—-220AB
2N6530 n-p-n 8 80| 1000—-10,000 5 3 65 873 | TO-220AB
BD899,A n-p-n 8 80 750 min. 3 3 70 1240 | TO—-220AB
BDX33B n—-p-n 10 80 750 min. 3 3 70 693 | TO—220AB
2N6044 n—-p-n 8 80 1000 min. 4 4 75 1151 | TO-220AB
TIP101 n-p-n 8 80 1000 min. 3 4 80 1153 | TO--220AB
RCA1001 n-p-n 5 80| 1000 min. 3 3| 90 594 | TO—204AA/TO-3
2N6056 n-p-n 8 80| 750 min. 4 3| 100 563 | TO—-204AA/TO-3
2N6385 n-p-n 10 80| 1000 min. 5 3| 100 609 | TO-204AA/TO-3
BDX83B n-p—-n 10 80 1000 min. 5 3] 125 563 | TO—-204AA/TO-3
2N6058 n-p-n 12 80 750 min. 6 3| 150 1185 | TO—-204AA/TO-3
2N6283 n-p-n 20 80 750 min. 10 4| 160 1001 [TO—-204AA/TO-3
RCA9228B n-p-n 50 80| 2000 min. 25 3| 300 1448 |TO-204AE/TO-3
2N6577 n-p-n 15 90( 2000 min. 4 3| 120 1152 | TO~204AA/TO-3
TIP112 n-p-n 2 100 1000 min. 1 4 50 1336 | TO—220AB
BDX53C n-p-n 8 100 750 min. 3 3 60 1213 {TO-220AB
2N6532 n-p-n 8 100| 1000-10,000 S 3 65 873 | TO-220AB
TIP122 n-p-n 8 100 1000 min. 3 3 65 998 | TO—-220AB
2N6531 n-p-n 8 100| 500-10,000 3 3] 65 873|TO—-220AB
BD901 n-p-n 8 100| 750 min. 3 3] 70 1240 TO—-220AB
BDX33C n-p-n 10 100 750 min. 3 3 70 693 | TO—-220AB
2N6045 n-p-n 8 100 1000 min. 4 4 75 1151 | TO-220AB
TIP102 n—-p-n 8 100[ 1000 min. 3 4| 80 1153 | TO-220AB
BDX83C n-p-n 10 100| 1000 min. 5 3] 125 563 | TO~204AA/TO—3
2N6059 n-p-n 12 100 750 min. 6 3| 150 1185 | TO-204AA/TO~3
2N6284 n—p-n 20 100| 750min. | 10 4| 160{ 1001 |TO—204AA/TO—3
RCA9228C | n—p=n 50 100] 2000 min. | 25 3| 300] 1448 TO-—204AE/TO-3
2N6533 n—p-n 8 120| 1000—10,000 3 3] 65 873| TO—220AB




Darlington Power Transistors

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

n—-p-n File

Part No. p—n—p Hfe@ Ic(A) | Vee(V) [PtW)| No. Package
BDX33D n—p-n 750 min. 3 3] 70 693 | TO—-220AB
2N6578 n-p-n 15 120| 2000 min. 4 3] 120 1152 | TO—-204AA/TO-3
RCA9228D n—p-n 50 120| 2000 min. 25 3| 800 1448 | TO—204AE/TO-3
RCA9202A n—-p-n 4 300 750 min. 2 3| 65 1414 [ TO—-220AB
RCA9202B n—-p-n 4 350 750 min. 2 3| 65 1414 | TO—-220AB
RCAB766 n—-p-n 10 350 100 min. 6 3| 150 973 | TO—-204AA/TO-3
RCA8766A n—-p-n 10 350 100 min. 4 3| 150 973 | TO—-204AA/TO-3
BUX37 n—p-n 15 400 50 min. 15 5 35 1273 [ TO—-204AA/TO -3
RCA9202C n—p-n 4 400 750 min. 2 3] 65 1414 | TO—-220AB
RCA8766C n—-p-n 10 400 100 min. 4 3| 150 973 | TO—-204AA/TO-3
RCA8766B n—p-n 10 400 100 min. 6 3| 150 973 | TO—204AA/TO-3
D64DV5S n—p-—n 50 400 50 min. 50 5| 180| 15.35/|TO—-204AE/TO-3
D64EVS n-p-n 50 400 50 min. 50 5| 180| 15.35|TO—204AE/TO-3
GES5062 n—p-n 20 450 15 min. 20 5| 125| 15.84| TO—204AA
RCA8766E n—-p-n 10 450 100 min. 4 3] 150 973 | TO-204AA/TO-3
RCA8766D n—p-n 10 450 100 min. 6 3| 150 973 | TO—-204AA/TO-3
D64DV6 n-p-n 50 450 50 min. 50 5| 180 15.35|TO—204AE/TO-3
DG4EV6 . n—p-n 50 450 50 min. 50 5| 180 15.35| TO—-204AE/TO-3
D64EV7 n—p-n 50 500 50 min. 50 5| 180| 15.35|TO—204AE/TO-3
D64DV7 n-p-n 50 500 50 min. 50 5| 180] 15.85|TO-204AE/TO-3




High—Speed Switching Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

Hfe Vce(sat)-V
n-p-n Pt ic Vee lc b Tt Tt File
Part No. p—n—-p w A \' A A us us No. Package Ft
2N0699 n—-p-n 2 - 0.15 10 5 0.15| 0.015) ~-- ~= 16]TO-205AD/TO-39|120 MHz *
2N0697 n—p-n 2| 40-120 0.15 10f 1.5 0.15) 0.015] —- -= 16 {TO—205AD/TO—39|120 MHz *
2N1613 n—-p-n 3]40-120 0.15 10 1.5 0.15] 0.015| 30 -~ 106({TO—-205AD/TO—-39{120 MHz *
40362 p-n-p 5/35-200| —50m| -—4| —1.4|-.150m|-.015m| —-- -- 962 | TO—-205AD/TO—-39|60 MHz *
D41E7 p-n—-p 8| 10 min. -1 =2| =1 -1 -01]| -- —--| 15,5|TO-202 175 MHz
D43Ct10 p-n—-p | —80/ -90| 12.5] 10 min. -1} =1} -05 -1 =01} —-- —-| 15.10|TO-202 40 MHz
D43C11 p—n—-p | —80| —-90{ 12.5] 20min. -2| -—-1| ~-05 -1] -0.05| =-- ~—| 15.10|TO-202 40 MHz
D43C12 p-n—p | ~80| —90| 12.5| 20 min. -2 -1 -05 =1[ -0.05| —— —~i 15.10{TO~-202 40 MHz
D45C12 p-n-p | -80| -90 30 20 min. -2 =1/ -05 -1 =-0.05] —--— ——| 15.12|TO—-220AB 40 MHz
D45C10 p—~n-p | —80| —-90 30| 10 min. -1 —-1| =05 -1 ~01] —-- -—| 15.12|TO-220A8B 40 MHz
D45C11 p-n-p | —-80{ —90 30} 20 min. -1} -1} =05 -1] _=0.05| -—-— ——] 15.12|TO-220AB 40 MHz
D45H11 p~-n-p | —80| -80 50| 40 min. 4 1 1 8 04| —--—- —~—| 15.18|TO-220AB 40 MHz
D45H10 p-n-p | -80| —-80 50| 20 min. 4 1 1 8 08| —- ——1 15.18{TO-220AB 40 MHz
D45VMI0 | p—n-p | —80|/-100 50| 20 min. -6 ~1| -0.6 -6] -0.3] 0.25| 0.075| 15.26|TO-~220AB
D45VH10 | p-n—p | —80|—100 83| 20 min. -4] -1 =1 -8 -0.8| 0.25 0.1] 15.24|TO-220A8B
2N5322 p—n-p | —75]-100 10} 30-130 | —=500m| ~4] —0.7] —500m| —~50m| 100| 1000| 325|TO-205AD/TO-—-39|60 MHz *
2N4314 p—-n—-p | —65[ -85 7/50-250 [ ~150m| —10| —1.4|—.150m|—.0{5m| --— —-= 216|TO-205AD/TO—39|60 MHz *
2N4036 p-n-p | —65/ ~-85 7!40-140 [ ~150m| —10|-0.65|-.150m|—.015m| 0.07 0.1 216|TO—-205AD/TO-39|60 MHz *
D41D7 p—n—-p | —60] =75| 6.25| 10min. -1 -2 -1 -0.5{ -0.05] -- ——| 15.3|TO-202 150 MHz
D41D8 p—-n—-p | —-60| —-75] 6.25| 10 min. -1 -2 -t -05| -0.05| -- --| 153|T0-202 150 MHz
D41E5 p-n-p| —-60] -70 8| 10min. -1 _-2| -1 ~1 01| ~- -~| 15.5{TO-202 175 MHz
D43C8 p—n-p | —60] —70] 12.5] 20 min. -2 1] -05 —1]_-0.05] -=[ —-[15.10{TO-202 40 MHz
D43C7 p—n—p | —60| -70| 12.5( 10 min. -1 -1 -05 -1 ~01] -- ——} 15.10}TO-202 40 MHz
D43C9 p—-n-p | —60] =70! 12.5| 20 min. -2 -1 -0.5 -1} -0.05| -- ——| 15.10|TO-202 40 MHz
D45C8 p-n-p | -60] —-70 30| 20 min. -1 -1} =05 -1] -0.05| -- ——| 15.12|TO-220AB 40 MHz
D45C7 p-n-p | —60| =70 30| 10 min. -1 -1 -05 -1 =01 -- ——} 15.12|TO-220AB 40 MHz
D45C9 p-n-p | —-60| =70 30| 20 min. -2 -1/ ~0.5 —-1] _-0.05 -—- ——| 15.12[TO~220AB 40 MHz
D45H?7 p—n—-p { —60| -60 50! 20 min. 4 1 1 8 08| -—- ——] 15.18]TO-220AB 40 MHz
D45H8 p-n—p | —-60| —-6CO 50| 40 min. 4 1 1 8 04| -- ——| 15.18|TO-220AB 40 MHz
D45VM7 p-n—-p | —60| ~-80 50| 20 min. -6| —1| -0.6 -6 ~0.3] 0.25| 0.075| 15.26{TO—-220AB
D45VH7 p-n—p | —-60] -80 83| 20 min. -4 -1 -1 -8/ -0.8| 0.25 0.1 15.24|TO-220AB
40406 p-n-p | -50| -- 1[{30-200| =0.1m| —-10| —-— - =] -- -= 219|TO-205AD/TO-39|60 MHZz *
2N5323 p—-n-p | =50| =75 10{ 40-250 | ~500m| -4} —1.2} —500m] ~-50m} 100| 1000 325)|TO—205AD/TO~39|60 MHz *
D73F5T1 | p—n—p | —-50| -60 20( 30 min. -3 -1/ -04 -3| -0.15] 0.1 0.1] 15.56/TO-251/2
D41D4 p—n—p | —45] -60|_6.25| 10 min. -1 -2| -0.5 -0.5| -005 —- —-| 15.3|TO-202 150 MHz
D41D5 p—n—p | ~45| --GO|_ 6.25{ 10 min. -1 ~-2| -05 ~-05/ =005 --— ——| 15.3]TO-202 150 MHz
D43C6 p—n—-p | —45| -55| 12.5| 20 min. -2} -=1| =05 -1| -0.05] —- —-| 15.10|TO-202 40 MHz
D43C5 p—n-p | =45| -55{ 12.5| 20 min. -2 —-1] -05 -1} -0.05| --—- ——| 15.10|T0-202 40 MHz
D43C4 p—-n—p | —45| -=55| 12.5| 10 min. -1 -1] -05 -1 -01] -- ——| 15.10|TO-202 40 MHz
D45C6 p—-n-p | =-45| -55 30| 20 min. -2| -1/ -05 -1{ -0.05[ -- ~—| 15.12{TO-220AB 40 MHz
D45C4 p—n-p | 45| -55] 30| 10 min. -1 —1[-05 —1[__-04] ==| ==| 15.12|TO-220AB 40 MHz
D45C5 p-n-p | -45| =~55 30| 20 min. -1 -1 -05 -1] —-0.05| -- ~—| 15.12|TO-220AB 40 MHz
D45H4 p—n-p | —45] -45 50) 20 min. 4 1 1 8 08| —— ——| 15.18|TO-220AB 40 MHz
D45H5 p-n—p | -45| -45 50| 40 min. 4 1 1 8 04| —- ——| 15,18/ TO—-220AB 40 MHz
D45VM4 p—n-p | =45 .'7170 50| 20 min. -6 -1| -0.6 -6 -0.3| 0.25! 0.075| 15.26{TO—-220AB
D45VH4 p-n-p | —-45| -70 83| 20 min. -4 -1 -1 -8 -0.8| 0.25 0.1| 15.24|TO-220AB
2N4037 p-n-p | ~40| --GO 7150-250 [ —150m| —10| —1.4|—.150m|—-.015m| —- -= 216|TO—-205AD/TO—-39/60 MHz *
D41D1 p-n—p | —30] -45] 6.25| 10 min. -1] -2| -05} -05! -0.05] ~- -—| 15.3|TO-202 150 MHz
D41D2 p-n-p | —30| -45| 6.25| 20min. =1 -2| -05 ~0.5| -0.05| —-- —--| 15.3|TO-202 150 MHz
D41E1 p—n-p | —30{ -45 8| 10 min. -1 =-2{ -1 -1 -04] -- —--| 155|T0~-202 175 MHz
D43Ct p-n-p | —30| -40| 12.5| 10min. -1 -1] =0.5 -1 =01} -—- —-—| 15.10{TO-202 40 MHz
D43C3 p-n—-p | =30] --40{ 12.5]| 20 min. -2/ -1| -05 -1] -0.05[ -- ——{ 15.10/TO-202 40 MHz
D43C2 p-n-p | ~30| --40| 12.5| 20 min. -2{ —=1| -05 —1] -0.08{ -~ ——] 15.10{TO-202 40 MHz
D45C2 p-n-p{ =—30f ~10 30{ 20 min. -1 -11 ~-05 —-1| -0.05] -- ——| 15.12|TO-220AB 40 MHz
D45C3 p-n-p| -30| -10 30! 20 min. -2 -1 -05 -1 -0.05} -- -—| 15.12|TO-220AB 40 MHz
D45C1 p-n-p | -30| -40 30{ 10 min. -1 -1| -0.5 -1 =01 —-- ——| 15.12|TO-220AB 40 MHz
D45H1 p-n-p | =30 -30 50} 20 min. 4 1 1 8 08 —-— ——| 15.18|TO-220AB 40 MHz
D4sVM1 p-n—p | —-30] -50 50| 20 min. -6| -1| -0.6 —-6| -0.3] 0.25| 0.075] 15.26|TO-220AB
D45H2 p-n-p | =30 -30 50{ 40 min. 4 1 1 8 04f --— -=| 15.18|TO-220AB 40 MHz
D45VH1 p-n—-p | —-30| -%0 83| 20 min. -4 -1 -1 -8 -0.8! 025 0.1} 15.24|TO-220AB
D40D2 n-p=n| 30| _ 45| 6.25] 20 min. 1 2| 05 05|__005] —=| —-| 152[10-202 200 MHz
D40D1 n-p—n| 80| 45 6.25] 10 min. 1 2] 05 05| 005] ——| —-=| 15.2|TO—202 200 MHz
D40E1 n-p-n 30| 45 8| 10 min. 1 2 1 1 01| —-- —-—{ 15.4[TO-202 230 MHz
D42C3 n-p-n 30 40| 12.5| 20 min. 2 1] _05 1| 005 --— --] 15.9{T0-202 50 MHz
D42C2 n-p-n 30 40| 12.5[ 20 min. 2 1 0.5 1y 005} -- ~--~] 159|T0-202 50 MHz
D42C1 n-p-n| 80| _40[ 12.5] 10min. 1 105 1 01 —=| -=| 159[T0-202 50 MHz
D44C3 n-p-n 30 40 30{ 20 min. 2 1| 05 1 0.05| —-- ~=-| 15.11|TO—220AB 50 MHz
D44Ct n-p-n 30| 40 30| 10 min. 1 1| 05 1] 0| ~- --|_15.11|TO-220A8B 50 MHz
D44C2 n-p-n 30| 40 30| 20 min. 2 1] 05 1005 -- -~|_15.11|TO~220A8 50 MHz
D44H2 n—p-n|_30| _30[ 50| 40min. 4 1 1 8] " o4l == --|T15.17{T0-220A8 50 MHz
:16C09




High—Speed Switching Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

Hfe Vce(sat)-V
n—p-n Pt lc Vce lc b T Tf File
Part No. p-n—-p w A Vv A A us us No. Package Ft
D44H1 n-p-n 50| 20 min. 4 1 1 8 08| —--— -—| 15.17|TO-220A8 50 MHz
D44VH1 n-p-n 30 50 83| 20 min. 4 1 0.4 8 0.4 0.25| 0.18] 15.23|TO—-220AB
2N3053 n—-p-n 40 50 5| 50—-250 0.15 10 1.4 0.15] 0.015] -—- - 960(TO—-205AD/TO—39|120 MHz *
2N2270 n—p-n 45| 60 5| 50—200 0.15| 10| 0.9 0.15| 0.015] —-— - 24:TO-205AD/TO-39(120 MHz *
D40D5 n-p-n 45| 60| 6.25] 10min. 1 2| 05 0.5 005 —-— ~-—|_15.2|TO-202 200 MHz
D40D4 n—-p-n 45 60{ 6.25| 10 min. 1 2| 05 0.5 005 -—- -—| 15.2|TO-202 200 MHz
D42C6 n-p-n 45 55| 12.5] 20 min. 2 1 0.5 1 0.05( --— —--| 15.9|TO-202 50 MHz
D42C4 n—-p-n 45 55| 12.5| 10 min. 1 1 0.5 1 01| -—- -—| 15.9|TO-202 50 MHz
D42C5 n-p-n 45 55| 12.5| 20 min. 2 il 05 1 0.05] —--— --] 15.9{TO-202 50 MHz
D44C4 n-p-n 45 55 30( 10 min. 1 1 0.5 1 04| —--— —-|_15.11{TO-220AB 50 MHz
D44C6 n—p-n 45 55 30| 20 min. 2 1 0.5 1 0.05 -- —-—| 15.11|TO-220AB 50 MHz
D44C5 n-p-n 45 55 30| 20 min. 2 1 0.5 1 0.05| -- ——| 15.11|TO-220AB 50 MHz
D44H4 n—p-n 45 45 50{ 20 min. 4 1 1 8 08| —- —=—| 15.17|TO-220AB 50 MHz
D44H5 n-p-n 45| 45 50| 40 min. 4 1 1 8 04| —- ——|_15.17|TO-220AB 50 MHz
D44VH4 n-p-n 45| 65 83| 20 min. 4 1] 04 8 04| 0.25| 0.18| 15.23|TO-220AB
40407 n-p-n 50| —-- 1] 40-200 0.10| 10| -- -— -—| -= -—| 219{TO-205AD/TO—39|120 MHz *
2N5321 n-p-n 50| 75 10| 40-250 | 500m 4 08| 500m 50m| 80| 800{ 315|TO-205AD/TO—39|50 MHz *
D72F5T1 n-p-n 50 60 20§ 30 min. 3 1 0.4 3 0.15| 0.1 0.1| 15.51|TO-251/2
2N3878 n-p-n 50| 65 35| 40—-200 0.50 2 2 4| 0400 -—- ——| 766|TO-213AATO—66 (60 MHz *
2N5202 n—-p-n 50 75 35[ 10100 4.00| 1.2 1.2 4] 0.400] 0.4 0.4 766 [TO—213AA/TO-66 |60 MHz *
1N3053A n—-p-n €60 70 5| 50-250 0.15 10| 0.3 0.15| 0.015| -- - 960|TO-205AD/TO—-39(120 MHz *
D40D8 n-p-n 60| 75| 6.25] 10 min. 1 2 1 0.5 0.05| -—-— —-—| 15.2{TO-202 200 MHz
D40D7 n-p-n 60 75| 6.25( 10 min. 2 1 0.5 005 --— ——| 15.2(TO-202 200 MHz
D40ES n—-p-n 60 70 8| 10 min. 1 2 1 1 01| —--— ——{ 15.4|T0-202 230 MHz
D42C7 n—-p-n 60 70{ 12.5] 10 min. 1 1 0.5 1 01| —- -—| 15.9]{T0-202 50 MHz
D42C9 n—-p-n 60 70{ 12.5[ 20 min. 2 1 0.5 1 0.05] -—- —-—| 15.9/TO-202 50 MHz
D42C8 n—-p-n 60 70| 12.5| 20 min. 2 1 0.5 1 005 -- -—| 15.9|TO-202 50 MHz
D44C8 n—-p-n 60 70 30| 20 min. 2 1 0.5 1 0.05[ ~--— ——| 15.11[TO-220AB 50 MHz
D44C7 n-p—n 60 70 30| 10 min. 1 1 0.5 1 01| -- —=—| 15.11|TO-220AB 50 MHz
D44C9 n—-p-n 60 70 30] 20 min. 2 1 0.5 1 0.05) —--— ——]_15.11]TO-220AB 50 MHz
BDY92 n—p-n 60 80 40| 30—-120 5 5| 05 5 05| —--— 0.2| 1289|TO-204AA/TO-3 |80 MHz*
D44H8 n—p-n 60 60 50( 40 min. 4 1 1 8 04| -- ——| 15.17|TO-220AB 50 MHz
D44H7 n-p-n 60 60 50{ 20 min. 4 1 1 8 08| -- ——| 15.17|TO-220AB 50 MHz
D44VH7 n-p—n 60 80 83| 20 min. 4 1 0.4 8 0.4| 0.25] 0.18| 15.23|TO-220AB
BDYSS n-p-n 60| 100 117 20-70 4 4 1.1 4 04| 0.5 2| 1215|TO-204AA/TO-3 [8OMHz *
2N2102 n—p-n 65 80 5] 40-120 0.15 10) 05 0.15| 0.015 30 - 106 | TO-205AD/TO—39|120 MHz *
2N5320 n—p-n 75 100 10| 30-130 500m 4| 05| 500m 50m 80 800 315|TO-205AD/TO—39[50 MHz *
2N3879 n-p-n 75 90 35] 20-80 4.00 5 1.2 4| 0.400{ 04 0.4 766 | TO—213AA/TO-66 60 MHz *
2N5039 n-p-n 75| 120 140] 20100 10 5 1 10 1 0.5 0.5 698|TO-204AA/TO-3 [8OMHz *
2N1893 n-p—-n 80| 100 3{40-120 0.15 10 5 0.15[ 0.015| -- - 34| TO-205AD/TO—39{120 MHz *
D42C11 n-p-n 80| 90) 12.5]| 20 min. 2 1] 05 1 0.05| —- —--| 15.9|TO-202 50 MHz
D42C12 n-p-n 80| 90| 12.5| 20 min. 1/ 05 1 0.05| —- --| 15.9|70-202 50 MHz
D42C10 n—-p-n 80 90 12.5| 10 min. 1 1 0.5 1 01| —- --| 15.9|{T0-202 50 MHz
D44C12 n-p-n 80! 90 30| 20 min. 2 1] 05 1 0.05| -- ——|_15.11{TO-220AB 50 MHz
D44C10 n-p-n 80 90 30} 10 min. 1 1 0.5 1 01| -—- —-—| 15.11|TO-220AB 50 MHz
D44C11 n—-p-n 80 90 30( 20 min. 2 1 0.5 1 0.05| ==~ ——] 15.11|TO-220AB 50 MHz
BDYS1 n—p-n 80| 100 40| 30-120 5 5{ 0.5 5 05 ~- 0.2| 1289|TO-204AA/TO-3 [80MHz *
D44H11 n-p=-n 80 .80 50| 40 min. 4 1 1 8 04| —- ——| 15.17[TO-220A8B 50 MHz
D44H10 n-p-n 80 80 50{ 20 min. 4 1 1 8 08| —- —=—| 15.17(TO-220AB 50 MHz
D44VHI0 | n-p-n 80| 100 83| 20 min. 4 1 0.4 8 04| 0.25| 0.18] 15.23|TO-220AB
40408 n-p-n| 90| —-— 1/40-200| 0.10] 10] —— [y -=| == —=] 219|TO=205AD/TO-39[120 MHz *
2N2405 n-p-n 90| 140 5] 60—200 0.15 10| 0.5 0.15] 0.015] —-— -= 34|TO-205AD/TO—39[120 MHz *
2N6500 n-p-n 90| 110 35[ 15-60 3.00 2] 15 3/ 0300 0.4 0.5 766 | TO-213AA/TO-66 (60 MHz *
2N6702 n-p—n 90| 140 50 20 5 2| 08 5 0.5| 0.25 0.5] 1187{TO—-220AB 50 MHz *
BUWB4A n—-p-n 90| 140 50 20 5 2| 08 5 0.5/ 0.25 0.5] 1199{TO-220AB 50 MHz *
BUX39 n—p-n | 90| 120 120] 15-45 12 4] 16 20 25] 1.5  0.3] 1211[TO-204AA/TO-3 |50 MHz*
2N5038 n-p-n 90| 150 140[ 20-100 12 5 1 12 12| 05 0.5 698|TO-204AA/TO-3 [8O0MHz *
2N5671 n-p-n 90| 120; 140[ 20-100 15 2| o8 15 12| 05 0.5| 383|{TO-204AA/TO-3 |50 MHz*
2N6032 ‘n-p-n 90{ 120| 140| 10-50 50| 26| 1.3 50 5 1 0.5] 462|TO—204AE/TO-3 |50 MHz *
BOYS0 n-p—n| 100] 120| 40| 30-120 5 5| 05 5 05] ——[ 0.2] 1289|TO—204AA/TO-3 |80MHz *
2N6703 n-p-n| 110 160 50| 20 5 2] 08 5 0.5| 0.25 0.5| 1187|TO-220AB S0MHz *
BUWB4B | n—p-n | 110| 160] 50| 20 5 2| o8 5 05| 025 0.5] 1199]|TO-220AB 50 MHz *
2N6496 n-p-n 110/ 130 140/ 12-100 8 2 1 8 08| 05 0.5 698} TO—-204AA/TO-3 [80MHz *
BDY56 n-p-n | 120| 150] 117] 20-70 4 K 4 04| 05 2| 1215[TO~204AA/TO—3 |80 MHz *
2N6354 | n-p-n| 120 130] 140/ 10-100 10 2| 1 10 1] 03[ 02| 582|T0-204AATO-3 [B0MHz*
2N5672 | n-p-n| 120| 150 140 20-100 15| 2| 08 15 12] 05] 05| 383|TO-204AATO-3 |50 MRz *
2N6033 n-p-n| 120] 150] 140] 10-50 40 2 1 40 4 1] 05| 462|TO-204AE[TO-3 |50 MHz *
BUX40A | n-p-n| 125 150] 120 15-80 10 4| 12 10 1] 1.2] 0.4 1217{TO—204AA/TO-3 |80 MHz *
BUX20A [ n-p-n | 125/ 140] 140| 20-60 20 2| o8 20 2| 0.7] 05| 1264|TO-204AATO—3 |50 MHz*
BUX10A | n-p-n| 125 160 150] 20-60 10 2| 15 20 2] 15] 0.2] 1216{TO-204AA/TO—3 |50 MHz *

:16C10



High-—-Speed Switching Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

Hfe Vce(sat)=V

n-p-n le Vce le 1] Tf Tt File
Part No. p—n-p A \ A A us us No. Package Ft
D44Q1 n-p-n 30 min. 2 10 1 2 02| -- ——| 15.19|TO-220AB 50 MHz
2N6704 n—-p-n 130| 180 50 20 4 2 07 4 04! 0.25 0.5] 1187|TO-220AB 50 MHz *
BUWS64C n-p-n 130| 180 50 20 4 2| 07 4 0.4]| 0.25 0.5] 1199|TO—220AB 50 MHz *
RCA6340 | n—-p-n 140 —— 200{ 12 min. 25| 25] 18 25 25| 0.3] 0.25/ 1205|TO-—204AA/TO-3
RCA6341 n—p-n 150) —~ 200] 12 min. 25| 25| 18 25 25| 03] 0.25| 1205|TO-204AA/TO-3
BDY58R n-p-n 160| 250 175 20-60 10 4 1.4 10 1 1 2| 1206|TO-—-204AA/TO-3
RJHE686 n-p-n 160| 210 200| 15 min. 25 2| 15 25 25| 06 0.8] 1171{TO-218AC
2N668! n-p-n 160 260 200] 15 min. 25 2 1.5 25 25| 035] 0.25| 1171[TO-204AA/TO-3
D44Q3 n—p-n 175| 250| 31.25| 30 min. 2 10 1 2 02| -- —=—] 15.19|TO-220AB 50 MHz
2N6687@ | n—p—n | 180] 280| 200| 15 min. 25 2] 15 25 25| 0.35| 0.25| 1171|TO~-204AA/TO-3
BUX11A n-p-n 190 250 200] 20-60 8 2| 06 8 0.8 1 0.4| 1352|TO—-204AA/TO-3
RJHE688 n—p-n | 200| 250 200| 15 min. 20 2] 15 20 2| 06 0.8] 1171|TO-218AC
2N6688@ | n—p—n | 200] 300| 200] 15 min, 20 2] 15 20 2| 0.35]_ 025 1171[TO-204AATO-3
BUX21 n—p-n | 200| 250 250( 20-60 12 2| 0.6 12 1.2 1.2 0.4 1172[{TO-204ANTO-3
D4ov2 n—p-n| 250] 300 9] 30 min. 0.04 10 1 0.02| 0.002| -- ——| 15.8{TO-202 50 MHz *
D40oVv1 n—-p-n | 250| 300 9( 20 min. 0.04 10 1 0.02| 0002 -- —-—| 15.8|TO~202_ 50 MHz *
D44T1 n—p—n | 250| 300 31.2{ 30 min. 0.5 10 1 0.5 0.05] ~-- ——| 15.20|TO-220AB 45 MHz
D44T12 n-p-n| 250; 300| 31.2| 75min. 0.5 10 1 0.5 0.05|_ -~ ~—| 15.20|TO-220AB 45 MHz
D40V3 n—p-n | 300 350 9] 20min. | 004 10[ 1] 002] 0002] --|__—-{ 158[TO-202_ 50 MHz *
D44T4 n-p-n|_800] 400| 31.2] 75min. 05| 10 1 0.5 005 --|_ —— 15.20[TO-220AB 45 MHz
D44T3 n-p-n_| 300| 400| 31.2| 30min. 0.5 10 1 0.5 0.05| -~ ~—| 15.20{TO-220A8 45 MHz
* Minimum







Rectifiers

Harris Rectifier Families (3)

Definitions

Rectifier: A ractifier allows current flow in one direction only. The difference between a Diode and a Rectifier Is that
tah Hegﬁger is usually rated at a breakdown voltage of greater than 50 volts and has a power rating that Is greater
an 0.5 watts.

Bridge rectifier: Also known as a full wave rectifier, the bridge rectifier generates a DC output equal to the average
value of the rectified sine wave. Beside power supplies Bridge Rectifiers are used in AC Voltmeters where they
convert AC inputs to direct current suitable for driving DC meters.

Ultra Fast Recovery Rectifiers K
Features:

25 to 75ns reverse recovery time (trr)

Reverse voltage range between 50 to 1200 volts
Current peak (lfsm) handling capability up to 325 amps

Single or dual rectifier style available . A
Various package style including axial & radial type of devices

' A A
Applications: SINGLE DUAL
Power supplies in the 100-500 KHz switching range

Fast Recovery Rectifiers A=ANODE

Features:

200ns reverse recovery tim (trr)

geverse vol}(age rglnge betwl??n 50t ?_’00 volts
urrent peak handling capability up to 5 amps \/\ \/\

Applications: .
Power supplies In the 20-40 KHz switching range

General Purpose Rectifiers BRIDGE

Features:

5 to Bus reverse rocovery time (trr)

Reverse voltage range between 50 to 1000 volts
Current peak handllng capability up to 5 amps
Bridge rectifiers with 50 amps forward peak surge & reverse voltage between 50 to 1000 volts

Applications:
Power supplies

v




Rectifiers

Package Styles
BR-4 DO-204AP GE-3 /
)9/ ’
/ Vs
GE-4 TO-204AA (TO-3) TO-220AB
v B
)
(=)

TO-220AC TO-247 TO-218
(@

N

Y

Harrls Rectifier Prefixes




Ultra-Fast Recovery Rectifiers

TO-220AC 2 leaded TO-247 Single Lead TO-218
IF(avG) IravG) IF(avG)

VRrm| B8A 15A 30A 30A 50A 80A 50A 80A 100A 150A
100V | MUR810 | MUR1510 | RUR3010 | RURG3010

RUR810 | RUR1510
150V | MUR815 | MUR1515 | RUR3015 | RURG3015

RUR815 | RUR1515
200V | MUR820 | MUR1520 | RUR3020 | RURG3020

RUR820 | RUR1520
400V | MUR840 | MUR1540 | RUR3040 | RURG3040 | RURG5040 | RURG8040 | RURU5040 | RURUB040

RUR840 | RUR1540
500V | MUR850 | MUR1550 | RUR3050 | RURG3050 | RURGS5050 | RURG8050 | RURU5050 | RURUB050

RUR850 | RUR1550
600V | MURS60 | MUR1560 [ RUR3060 | RURG3060 | RURG5060 | RURG8060 | RURU5060 | RURUB060

RURB60 | RUR1560
700V A&Lm:?gff RUR1570 | RUR3070 | RURG3070 | RURG5070 | RURG8070 | RURU5070 [ RURUBO70 | |
800V a%%?é)os RUR1580 | RUR3080 | RURG3080 | RURG5080 | RURG8080 | RURUS5080 | RURUB080 'RURU15080
900V m%%a:&E RUR1590 | RUR3090 [ RURG3090 | RURG5090 | RURG8090 | RURU5090 | RURUB0SO RURU156090
1000V %%F%‘o&E RUR15100| RUR30100{ RURG30100| RURG50100| RURG80100|RURU50100RURU80100
1200V

= Future Product Offerings

" w
S
2
=
E
7]
i}
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Ultra-Fast Recovery Rectifiers

TO-220AB TO-218 TO-247 TO-204AA
IF(avG) IF(avaG) IFAvG) Ir(ava)
VRRM 8AX2 15Ax2 30Ax2 15Ax2 30Ax2 16Ax2
100V MUR1610CT MUR3010PT RURD3010 RURDG1510 RURDG3010 RURD1610
RUR1610CT RURD1510
BYW51100
RURDB&10
150V MUR1615CT MUR3015PT RURD3015 RURDG1515 RURDG3015 RURD1615
RUR1615CT RURD1515
BYW51150
RURD815
200V MUR1620CT MUR3020PT RURD3020 RURDG1520 RURDG3020 RURD1620
RUR1620CT RURD1520
BYW51200
RURD820
400V MUR3040PT RURD3040 RURDG1540 RURDG3040
RURD1540
500V MUR3050PT RURD3050 RURDG1550 RURDG3050
RURD1550
600V MUR3060PT RURD3060 RURDG1560 RURDG3060
RURD1560
700V RURD1570 RURD3070 RURDG1570 RURDG3070
800V RURD1580 RURD3080 RURDG1580 RURDG3080
900V ' RURD1590 RURD3090 RURD@1590 RURDG3030
1000V RURD15100 RURD30100 RURDG15100 RURDG30100




Axial Lead and Bridge Rectifiers

DO-204APC GE-3 GE+4 4-DIP
IFavG) IF(ava) IFavG) IF(AvG)
VRrm | 1A 1A 1A 1A 1A 2A | 25AR0A| 3A 3A 3A 6ASA 1A
50V | At4F GER4001 | A114F| GE1001 | A214F| 2.5A%20A | A15F | A115F | A315F | GEt1301 | DBIF
100V | A14A GER4002| A114A| @GE1002 | A214A| QE1101 | A15A | A115A | A315A | GE1302 | DBIA
150V GE1003 | A214Q GE1102 A3165Q QGE1303
200V |1N5059 | 1N4245 | GER4003| A114B| QE1004 | A214B| GE1103 | 1N5624 | A115B | A315B | GE1304 | DBIB
300V | A14C A114C GE1104 A115C
400V [1N5060 | 1N4246 | GER4004 | A114D 1N5625 | A115D DBID
500V | A14E A114E A115E
600V |1N5061| 1N4247 | QER4005 | A114M 1N5626 | A115M DBIM
800V [1N5062| 1N4248 | QER4008 1N5627 DBIN
1000V | A14P 1N4249 | GER4007 D8P
tarlusec)| 5/6 6 0.2 | 0.025/0.040 | 0.035/| 0.025/0.050| 5 |0.15/0.25| 0.035 | 0.03(0.050

[
Y
.2
b=
°
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Surgectors

- Protects electronics and people that may be exposed to high energy transients

- Shunts high current and clamps voltage induced by power crosses, lighting and
induced high voltages away from sensitive electronic circuitry

- SCR-type npnp semiconductor device with embedded zener across gate region

- Used exclusively for telecom or datacomm protection

- UL Approved under file #£135010

CATHODE
1300
1000 o
K
+ K N4
N SHUNT & S
@ 700 \Q' ber Tes. s
7 = 530 ¢
P
N 6 400 =2~ Gas discharge 1ube " REA 522
>
ZENER 260
o 240
HARRIS SURGECTOR
AN(LDE 20 e
2.0 100 1000
TIME (us)

Surgector Equivalent Circuit Model

SEMICONDUCTING CERAMIC

Varistors INNER ELECTRODES

MLVs - Multi Layer Varistors
- Passive ceramic dielectric-based device for protecting electronic circuitry
and people from dangerous automotive high voltage transients
- More efficient than MOVs, no lead inductance, surface mount
- Spaecifically designed for automotive applications

N D
TERMINATION

MLV MECHANICAL STRUCTURE

MOVs - Metal Oxide Varistors
- Passive zinc oxide-based device for protecting electronic circuitry and
people from dangerous high voltage transients L
- Every electronic circuit has a need for transient voltage protection, ie TVS
- Harris has a device for every application )
- Used in virtually any application; AC DC, telecom, datacom, power supplies,
automotive, motor control.
- Clamps high voltage transients and absorbs excess energy produced by
transients.

CURRENT
/-ELECTRODES

INTEHGRANULAR
BOUNDARY

—




Transient Voltage Suppression Devices

Surgector Packages

Isat|oa | u |13 ]

Modified
TO-202 Holding current in milliamps
Package divided by 10
Style

Type of Surgector:

B = Blrecional

Package A Package B S - SCR

Multi-Layere d Varistor (MLV) Off-State Voltage Rating divided by 10
Series Packages

-—— Surgector

<

e
R
Packing Quantity

A22 = <100 pc
MLV Series H23 = 2000 pc

T23 = 8000 pc

|v |220 IMLAI 1206 | A23 |

Device Size:
RA l.e., 120mil x 60 mil

cH
Product Serles
w & L Vn(dc) Nominal Varistor Voltage
za

—— MLV Varistor

2P [ [@]]

Selection - Clamping
BA,BB Voltage (A or B)

DB
@ —— Relative Energy Indicator

Product Serles

cp A —— Max RMS Applied Voltage
ff// /)/ — MOV Varistor
” oa vizo[ma] 4 [4 ]
J l Selection - Clamping
QB Voltage (A or B)
S
—— Relative Energy Indicator
CA
Product Series

—— VN(dc) Nominal Varistor Voltage

—— MOV Varistor




Transient Voltage Suppression Devices

SURGECTORs™,

Multi-Layered Varistors
Metal-Oxide Varistors (MOVs) are designed to protect
voltage-sensitive circuit components against damage from
high-energy transient-voltage spikes. The protection afforded

(MLVs) and

Typical Transient Surge Suppressor Applications

by these devices not only guards expensive and voltage-
sensitive equipment from physical damage, but also improves
functional reliability in components that can encounter tempo-
rary upset due to transient voltages of lower amplitudes.

Transient
Surge Data Li Telecom Telecom AC Power DC Power &
Suppression ata Lines (Primary) | (Secondary) Lines Automotive
Devices
SURGECTOR V4 v v V4
MoV v v v v v
AVALANCHE
DIODE v v v
GAS TUBE Vv
MLV v v

Comparison of Surge Suppression Devices

+ Subnanosecond response

+ Lifetime unlimited @ 200 Amps,
8x20 uS pulse shape

+ Failure mode - Short circuit

Transient
Surge Major Advanlages/Uses Major Limitatlons
Suppression
Devices
+ Ideal for datacom and telecom - Cannot be used in DC circuits where available
+ Leakage - <50 nanoamps current exceeds holding current
-+ Shunt acitance - <50 pF - Surgec t capability - 200 Amps
SURGECTOR capaci p rge current capability mps @ 8x20 uS

pulse shape
- Limited AC line protection capability

METAL-OXIDE

+ Ideal for AC power lines; suitable for low-voltage
logic protection
-+ Subnanosecond response

- Shunt capacitance - >500 pF
- Leakage - approximately 10 microamps
- Clamp voltage goes up with current

+ Failure mode short circuit

VARISTOR + Units available up to 70,000 Amps surge
(MOV) + Lifetime @ 1000 Amps, 8x20 uS pulse shape -
1000 surges
+ Failure mode - Short circuit
+ ldeal for low-voltage logic protection - Low-surge capability - 50 Amps @ 8x20 uS
+ Subnanosecond response pulse shape
AVALANCHE | 4 Lifetime @ 50 Amps, 8x20 uS pulse shape - - Leakage - approximately 10 microamps
DIODE unlimited - Clamp voltage goes up with current
+ Shunt capacitance - 50 pF
+ Failure mode ~ Short circuit
+ Wide use in telecom for primary protection - Response time - <5 microseconds
+ High surge capability - >20,000 Amps - Failure mode - Open circuit
+ Leakage - subpicoamps ~ Follow-on current because of “crowbar”
GAS TUBE + Shunt capacitance - <1 pF ~ Trigger voltage changes with time
+ Lifetime @ 500 Amps, 8x20 uS pulse width - - Limited Life
200 surges
+ Ideal for automotive, CMOS, and computer - Only available to 68 volts
applications up to 68V - Shunt capacitance - 2000pF @ 1MHz
MULTI-LAYER | 7¢10 lead inductance surface mount
VARISTOR + 508A, 8120us non-repetitive surge current
(MLV) + Instantaneous response




Transient Voltage Suppression Devices

SURGECTORS

e Zener (avalanche) diode and SCR-type thyristor

® Zener provides continuous low voltage protection

e Thyristor provides instantaneous protection against fast
rising transients

SURGECTOR Characteristics

High input impedance until breakdown (i.e., low leakage)
Repeatable breakdown/threshold voltage

High surge current handling capability

Withstand and respond to rapidly recurring surges

Fast recovery to high impedance state (turn off)

Dual polarity protection

No degradation of essential characteristics with use

Glossary

Varistor Clamp - Provides external pin to tum surgector on
or off.

Unidirectional - Handles positive OR negative going transient
waveforms.

Bidirectional - Handles positive AND negative going transient
waveforms.

Clamping Voltage (Vz) - Off state voltage at a specified

REPEATERS
CENTRAL CENTRAL
OFFICE OFFICE
ne DECODE DECODE e
RING CONTROL CONTROL RING
PABX PABX
SWITCH SWITCH
NETWORK NETWORK

SURGECTORS Provide Translent

Protection for:

¢ Central Office Equipment ¢ Repeaters

* Supervisory Equip  Line Concentrator
* Switchgear Equip * Receivers

* Data Transmissli * Headsetl:

¢ Handsets .*Modem

* EPABX, PABX, PBX *PCM

Breakdown Voltage (Vba) - Voitage at which the surgector
switches from the off state to the on state.

Holding Current (Ih) - Minimum on state current that will hold
the surgector in the on state after it has been latched on.
Max Peak Surge Current (Itsm) - Maximum non-repetitive
current which may be allowed to flow for the time state.

current.

V2 MIN Vao MAX ITsM ITsm Iy PACKAGE
TYPE NO. FUNCTION v (100V/ps) (1x2p5) (10x1000ps) mA/ STYLE
SGT10S101 VAR CLAMP 100 t 300 100 >100 A
SGT27S10t VAR CLAMP 270 t 300 100 >100 A
SGT27S23t VAR CLAMP 270 t 300 100 >230 A
SGTO3U13 UNI-DJRECT 30 <50 300 100 >130 B
SGTO6U13 UNI-DIRECT 60 <85 300 100 >130 B
SGT23U13 UNI-DIRECT 230 <275 300 100 >130 B
SGT23BC13 BI-DIRECT 230 <285 300 100 >130 B
SGT27BC13 BI-DIRECT 270 <345 300 100 >130 B
SGT23BC32* BI-DIRECT 230 <290 300 100 >320 B
SGT27BC32* BI-DIRECT 270 <350 300 100 >320 B
SGT23BH27 BI-DIRECT 230 <290 600 200 >270 B
SGT27BH27 BI-DIRECT 270 <350 600 200 >270 B
SGT23DC13* DUAL BI-DIRECT 230 <285 300 100 >130 A
SGT27DC13* DUAL BI-DIRECT 270 <345 300 100 >130 A
SGT23DC32* DUAL BI-DIRECT 230 <290 300 100 >320 A
SGT27DC32¢ DUAL BI-DIRECT 270 <350 300 100 >320 A

1 Dependent on trigger circuit.
* Preliminary Data Sheets.
All finalized devices UL recognized to 497B - File Number E135010.

TYPICAL APPLICATIONS CIRCUIT

n

‘SURGECTOR

SURGECTOR

N

TELEPHONE
LINE PAIR

L

Two bidirectional SURGECTOR devices are placed between
the tip and ring lines just after these lines enter the telephone to
protect delicate telecommunications equipment.



Transient Voltage Suppression Devices
Multi-Layer Varistors (MLVs) Features

MLV’s clamp incoming surge voltages to a protective level. e Leadless Chip Form - Surface Mount - Zero Lead
Particularly suitable for automotive surface mount applications. Inductance

More energy handling capability than MOV’s per unit volume. |
Faster clamping response than leaded devices. * Available In Tape and Reel for Automatic Pick and Place
e +1250C Operating Temperature
® Low Profile, Compact Chip Size

e Compatible with Most Surface Mounting Assembly
Equlpment and Mounting Technlquos

MLV SERIES
MAXIMUM RATINGS (+1259C)
MAXIMUM
CONTINUOUS
WORKING VOLTAGE MAXIMUM MAXIMUM MAXIMUM MAXIMUM
REPETITIVE NON-REPETITIVE CLAMPING CLAMPING
DC AC SURGE CURRENT SURGE ENERGY VOLTAGE VOLTAGE
VOLTAGE VOLTAGE (8/20us) (10/1000ps) AT1A AT 10A
MODEL Vmc) VM(AC)RMS Itm Wim Vc Ve
PART NO. VOLTS VOLTS AMPS JOULES VOLTS VOLTS
V3.5MLA1206 3.5 25 150 0.3 12 14.0
V5.5MLA1206 55 4.0 150 0.4 13 15.5
V14MLA1206 14 10 180 0.4 27 30
V18MLA1206 18 14 150 04 36 40
V18MLA1210 18* 14 300 0.8** 33 36
V26MLA1206 26 20 150 0.6 52 56
V26MLA1210 26 20 300 1.2 49 54
V33MLA12086 33 23 180 08 57 62
V42MLA1206 42 30 200 0.8 70 76
VE6MLA1206 56 : 40 200 1.0 90 100
V68MLA1206 68 50 200 1.0 105 120
Average power dissipation of transients not to exceed 0.25 watts. ** Energy rating impulse duration of 30 milliseconds to one half of

* Rated to withstand 24.5 volts Jump Start for 5 minutes current peak value (Load Dump = 1.5 Joules)

TERM DEFINITION TYPICAL APPLICATIONS CIRCUIT
- ELECTRONIC IGNITION CIRCUIT
DC Voltage, Maximum allowable steady state dc applied v
Vm(dc) voltage. 8
. " START

RMS Voltage, Maximum allowable steady state sinusoidal SWITCH DISTRIBUTOR
Vim(ac) voltage (RMS) at 50-60Hz.
Energy, Wim Maximum allowable energy for a single impulse

of 10/1000ps current waveform. JGNITION COIL
Peak Current, Maximum allowable peak current for a single ;’g‘g

impulse of 8/20us waveform with rated

ftm

continuous voltage applied. TYPICAL

| . SPARK
Varistor Voltage, | Varistor peak terminal voltage measured with ;LUG
ifi i TIMING

VN(dc) a specified current applied. Tihuts C s
Clamping Voltage, | Maximum terminal voltage measured with an l '] P
Ao} applied 8/20ps impulse of a given peak current.
Capacitance Typical values measured at a test frequency of _L POWER ¢

1.0MHz. = TRANSISTOR

(6E0s]



Transient Voltage Suppression Devices
Metal-Oxide Varistor (MOV)

CH SERIES CP SERIES MA SERIES

LA, ZA SERIES RA SERIES PA SERIES
=

DA/DB SERIES BA/BB SERIES CA SERIES

=

HA SERIES

o




Transient Voltage Suppression Devices

Metal-Oxide Varistor (MOV)

e MOV’s clamp incoming surge voltages to a protective ¢ Current, voltage and energy capability determined by
level package size

® Used in virtually any commercial or industrial application * Wide selection of voltage and energy ratings

Voltage CH Serles CP Serles MA Serles* LA, ZA Serles
vm** |[vm** [var* | cCHs crie cP20 cp22
(ac) | (dec) | (dc) | 5x8mm | 16 Gauge | 20 Gauge | 22 Gauge 3mm 5mm 7mm 10mm 14mm 20 mm
4 55 82 VBZA05 V8ZA1 VB8ZA2
6 8 12 V12ZA05 V12ZA1 V12ZA2
10 14 18 | V18CH8 V1BMA1B,S | V18ZA05 | V18ZA1 V18ZA2 V18ZA3 V18ZA40
14 18 22 | V22CHB V22MA1B,S | V22ZA05 V22ZA1 V22ZA2 V22ZA3
14 18 24 V24ZA50
17 22 27 | V27CHB V27MA1B,S | V27ZA05 V27RA1 V27ZA2 V27ZA4 V27ZA60
20 26 33 | V33CHa V33MA1B,S | V33ZA05 V332ZA1 V33ZA2 V33AZ5
21 27 33 V33ZA70
23 31 36 V36ZA80
25 31 39 | V39CH8 V39CP20 | V39CP22 | V39MA2B,S | V39ZA05 V39ZA1 V39ZA3 V39ZA8
30 38 47 | V47CH8 V47CP16 | V47CP20 | V47CP22 | VA47TMA2B,S | V47ZA05 V47ZA1 V47ZA3 VATZA7
35 45 56 | V56CH8 V56MA2B,S | V56ZA05 | V56ZA2 V56ZA3 V50ZA8
40 56 68 | V68CH8 VE6BMA3B, S | V68ZA05 VE68ZA2 V68ZAJ VGBZA10
50 66 82 | V82CH8 V82MA3B, S | V82ZA05 V82ZA2 V82ZA4 VB2ZA12
60 81 100 | V100CH8 V100MA4B, S | V100ZA05 | V100ZA3 | V100ZA4 V100ZA15
75| 102 | 120 } V120CH8 V120MA2B, S | V120ZA05 | V120ZA1 V120ZA4 V120ZA8
92 | 127 | 150 V150MA2B | V150ZA05
95 | 127 | 150 | V150CH8 V150ZA1 V150ZA4 V150ZA8
110 | 152 | 180 V180MA3B | V180ZADS5
115 153 180 | V180CH8 V180ZA1 V180ZAS V180ZA10
130 | 175 ] 200 V200CP16 | V200CP20 | V200CP22
130 | 175 | 200 | V200CH8 V130LA1,2| VI30LAS | VI30LA10A | VI30LA20A, B
140 180 | 220 | vV220CH8 V220ZA05 | V140LA2 V140LAS | V140LA10A
150 | 150 | 240 | V240CH8 | V240CP16 | V240CP20 | V240CP22
150 | 200 | 240 V150LA1,2| V150LAS | VISOLA10A | VIS0LA20A,B
176 | 225 | 270 V270ZA05 | V175LA2 V175LA10A
210 | 275 | 330 V330ZA05
230 | 300 | 360 | V3GOCH8 V230LA4 | V230LA10 | V230LA20A
250 | 330 | 300 | V390CH8 V390ZA05 |V250LA2, 4 |[VA250LA10| V250LA20A | V250LA40A, B
275 | 369 | 420 | vasoCHB V430ZA05 |V275LA2,4 | v275LA10 | v275LA20A | v2751LA40A,B
300 { 405 | 470 V470ZA05 |V300LA2, 4
320 | 420 | 510 V320LA20A V320LA408
420 | 560 | 66O V680ZA0S V420LA10 | V420LA20A | V420LA20B
480 | 640 | 750 V750ZA05 V480LA40A | V480LASOB
510 | 675 | 020 V510LA40A V510LA808
575 | 730 | 910 V575LA40A | V575LA80B
660 | 850 | 1050 VE60LASOA | VE60LA100B
750 | 970 | 1200
880 | 1150 | 1500
1000 | 1200 | 1600 V1000LABOA | V1000LA160B
1100 | 1400 | 1800
1400 | 1750 | 2200
1700 | 2150 | 2700
2000 | 2500 | 3300
2400 | 3000 | 3800
2800 | 3500 | 4700

* Additional voltage selections are availabla for the MA serias. ** Vm (ac) = max steady state AC voltage allowable
Vm (dc) = max steady state DC voltage allowable
Vn (dc) = varistor peak voltage measured with 1mA current applied

Features:

CH Serlos CP Serles MA Series LA Sorles
Surface-Mount Varistors Connector-Pin Varistors e Axial Package * Radial Package

e Better Performance * Provides Transient Protection e Wide Voltage Range ® Lino-Voltage Operation
* Higher Reliability in Connectors ® Automatic Insertion * UL Recognized

e Lower Equipment Cost e Available in 22-, 20-, and ZA Sorles

* Saves on Board Height/Bulk/Weight 16-Gauge Sizes

e Radial Packago
* Low-Voltage Operation




Transient Voltage Suppression Devices
Metal-Oxide Varistor (MOV) (Continued)

BA/BB
Voltage RA Serles PA Serles DA/DB Serles Serles CA Series
Vm | Vm | Vn DA DB
(ac) | (dc) | (de) RAB RA16 RA22 20mm 40 mm 40 mm 60 mm 32mm 40 mm 80 MM

4| 55| 82 | V8BRA8
] 8 12 | VI2RA8
10 14 18 | VI8RAS V18RA18
14 18 22 | V22RA8 V22RA18
14 18 24 V24RA22
17 22 27 | V27RA8 V27RA16
20 28 33 | V33RA8 V33RA16
21 27 33
23 31 38 V36RA22
25 31 39 | V39RA8 V39RA16
30 38 47 | VATRAS8 V47RA16
35 45 56 | VS56RA8 V56RA16
40 56 €8 | VEBRAS VE68RA16
50 66 82 | VB2RAB V82RA16
€0 81 | 100 | VIOORA8 | VIOORA16
75| 102 | 120 | VI20RA8 | V120RA16
92| 127 | 150
95| 127 | 150 | VISORA8 | VI50RA16
110 152 ] 180
115) 153 | 180 | VI8ORA8 | VI1BORA16
130} 175 | 200
130| 175 | 200 | V200RA8 | V200RA16 | V200RA22 | V130PA20A,C | V131DA40 | V131DB40 | Vi31BAGO | VI31CA32 (| VI31CA40
140| 1801 220 | V220RA8 | V220RA16
150] 150 { 240
150] 200 | 240 | V240RA8 | V240RA16 | V240RA22 | V150PA20A,C | VI51DA40 | V151DB40 | VI51BA60 | VI51CA32 | V151CA40
175| 225 ] 270 | V270RA8 | V270RA16 | V270RA22
210] 275| 330
230| 300 | 360 | V3BORA8 | V360RA16
250 | 330 | 390 ] V390RA8 { V390RA16 | V390RA22 | V250PA40A,C | V251DA40 | V251DB40 | V251BA60 | V251CA32 | V251CA40 | V251CA60
275| 369 ] 430 | VA30RA8 | VA30RA18 | V430RA22 | V275PA40A,C | V271DA40 | V271DB40 | V271BA60 | V271CA32 | V271CA40 | va71 CA.GB—
300 | 405 ]| 470

320| 420] s10 V320PA40A,C | v321DA40 | vazipB40 | vaziBAeo | va21cas2 | va2icado | vazicaso
420| seo | 680 VA420PA40A,C | v421DA40 | va21DB40 | V421BA60 | V421CA32 | va21CAd0 | va21CAs0
480| 640 | 750 VA480PABOA,C | V481DA40 | vag1DB40 | v481BA60 | v481CA32 | vasica4o | vasicaso
s10| 675] 820 V510PAB0A,C | vs11DA40 | vs11DB40 | v511BA60 | v511CA32 | vsi1cA40 | vs11CAs0
575| 730 | 910 V575PA80A,C | v571DA40 | vs571DB40 | v571BA60 | V571CA32 | vs71CA40 | va7icAs0
660| 850 [1050 VEE0PAT00A,C | V661DA40 | V6610B40 | Ve61BA60 | V661CA32 | Ve61CA40 | VesiCAsD
750 970 [1200 V751DA40 | V7510840 | v751BA60 | V751CA32 | v7s1cAd0 | visicaso
880 | 1150 1500 V881BAE0 V881CA60
1000 | 1200 | 1600

1100} 1400 1800 V1128860 V112CAB0
1400] 1750 2200 V142BB60 V142CA60
1700 | 2150 {2700 V172BB60 V172CA60
2000 | 2500 | 3300 V202BB60 V202CA60
2400/ 3000 | 3900 V242BB60 V242CA60
2800