1988 DATA BOOK

TEORAZ

SEMICONDUCTOR







T IELA X

SEMICONDUCTOR

SECTION 1 INTRODUCTION PAGE
Topaz Semiconductor Backgrounder 1-2
Surface Mount Packages 1-3
Master Part Number Index 1-4 to 1-10

SECTION 2 CMOS/D-MOS ANALOG SWITCHES/MULTIPLEXERS/ATTENUATORS
Product Selector Guide 2-2
Product Substitution Guide 2-3
Product Data Sheets 2-4 to 2-44

SECTION 3 LATERAL AND VERTICAL D-MOS FETs
M+ Process Option Flow Chart 3-2
D-MOS Product Selector Guides 3-3 to 3-5
D-MOS Substitution Guide 3-6 to 3-23
J-FET Substitution Guide 3-24, 3-25
Product Data Sheets 3-26 to 3-160

SECTION 4 PACKAGE DATA

SECTION 5 APPLICATIONS DATA

SECTION 6 SALES REPRESENTATIVES AND DISTRIBUTORS

LIFE SUPPORT POLICY

TOPAZ SEMICONDUCTOR'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE
SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF TOPAZ
SEMICONDUCTOR INCORPORATED.

TOPAZ SEMICONDUCTOR INC. reserves the right to make changes in circuitry or specifications at any time without notice and
assumes no responsibility for the use of any circuits described herein and makes no representations that they are free from patent
infringement.

14 0-88-6



ﬁs;. ;f‘_.; Ve

SEMICONDUCTOR

INTRODUCTION

SECTION 1

TOPAZ SEMICONDUCTOR

Topaz Semiconductor Inc. was founded in March of
1985. The company specializes in design and manufac-
turing high performance devices for high frequency
analog signal processing and medium power, high
voltage transistors and smart power circuits. The
technologies used are double-diffused MOS, (D-MOS)
and D-MOS integrated with complementary MOS,
(CMOS/D-MOS).

The D-MOS process can be utilized to reduce gate
length (lateral D-MOS) or to increase transistor
breakdown voltage (vertical D-MOS). Short gate
length increases the speed of lateral D-MOS devices
beyond that achievable with other silicon structures.
Hence, lateral D-MOS FETs can provide a perfor-
mance bridge between other silicon devices and GaAs
devices. Lateral D-MOS devices are used extensively
in applications ranging from large signal analog
switching, (RF, video, ATE, telephone, etc.), to small
signal VHF/VHF amplifiers, and high-speed digital
interface applications, such as pin drivers in automatic
test equipment and logic analyzer probes.

Depletion mode, (normally-ON), lateral D-MOS FETs
can be substituted for J-FETs in many applications
and extend high frequency performance by an order
of magnitude.

Vertical D-MOS can operate at high voltages, over
600V, yet can be controlled by small amplitude, very
low current signals. Topaz Semiconductor specializes
in ultra low leakage, low threshold and multiple chip
configurations used in back plane testers, signal
analyzers, solid state relays and display driver
applications.

Vertical D-MOS devices with gate-source standoff
voltage above 100 volts are used as replacements for
reed relays. Another application is high voltage
switching without level shifting.

CMOS/D-MOS integrated circuits feature high off
isolation at video frequencies combined with low
insertion loss. The major applications are in video and
RF switching. On chip control of high frequency signal
switching reduces crosstalk between channels and
increases the level of integration.

Topaz Semiconductor has a state-of-the-art, class 10,
5" wafer fabrication line located at its San Jose facility.
The company’s focus is on development of new, higher
performance products within selected market seg-
ments, i.e., signal processing and smart power areas.
The key element in this strategy is the utilization and
further enhancement of D-MOS technology.

Topaz Semiconductor manufactures a large number of
standard D-MOS and CMOS/D-MOS products. Some
of the new products are designed to be compatible with
existing industry standard devices. When used in place
of those standard parts, they provide an economical
way of extending performance of existing systems.

In addition to standard catalog parts, Topaz Semi-
conductor also manufactures application specific
products, offers special processing and selections,
and high reliability products tested to military
requirements.
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T A X SURFACE MOUNT PACKAGES

SEMICONDUCTOR

DESCRIPTION PAGE
SO-8
TZ5911CY DUAL D-MOS N-CHAN DEPL 20V 150 ohm 3-134
SO-14
SD5400CY QUAD D-MOS N-CHAN 20V 30 ohm 3-118
SD5401CY QUAD D-MOS N-CHAN 10V 30 ohm 3-118
SD5402CY QUAD D-MOS N-CHAN 15V 30 ohm 3-118
S$0-16
CDG211DY QUAD SPST ANALOG SW EXT IND TEMP 2-8
CDG308DY QUAD SPST ANALOG SW EXT IND TEMP 2412
CDG309DY QUAD SPST ANALOG SW EXT IND TEMP 2412
CDG2269CY DUAL SPDT ANALOG SW COMM TEMP 2-22
SOT-89
SD1500CY D-MOS FET N-CHAN 600V 60 ohm 3-94
TZ404CY D-MOS FET N-CHAN 20V 8.0 ohm ZENER 34131
SOT-143
SST21 D-MOS FET N-CHAN 30V 70 ohm ZENER 3123
SST213 D-MOS FET N-CHAN 10V 70 ohm ZENER 3-123
SST215 D-MOS FET N-CHAN 20V 70 ohm ZENER 3-123
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TOPAZ DATA SHEET
PART TYPE PACKAGE DESCRIPTION PAGE NO.
2N6781 TO-205 D-MOS FET N-CHAN 60V 0.6 ohm 3-26
2N6782 TO-205 D-MOS FET N-CHAN 100V 0.6 ohm 3-26
2N7000 TO-92 D-MOS FET N-CHAN 60V 5.0 ohm 3-29
2N7104 TO-72 D-MOS FET N-CHAN 30V 70 ohm 3-32
2N7105 TO-72 D-MOS FET N-CHAN 30V 70 ohm ZENER 3-32
2N7106 TO-72 D-MOS FET N-CHAN 10V 70 ohm 3-32
2N7107 TO-72 D-MOS FET N-CHAN 10V 70 ohm ZENER 3-32
2N7108 TO-72 D-MOS FET N-CHAN 20V 70 ohm 3-32
2N7109 TO-72 D-MOS FET N-CHAN 20V 70 ohm ZENER 3-32
ANO110NA 18-PDIP D-MOS N-CHAN 8-ARRAY 100V 100 ohm 3-36
ANO120NA 18-PDIP D-MOS N-CHAN 8-ARRAY 200V 300 ohm 3-36
ANO130NA 18-PDIP D-MOS N-CHAN 8-ARRAY 300V 300 ohm 3-36
ANO140NA 18-PDIP D-MOS N-CHAN 8-ARRAY 400V 350 ohm 3-36
APO120NA 18-PDIP D-MOS P-CHAN 8-ARRAY -200V 600 ohm 3-39
APO130NA 18-PDIP D-MOS P-CHAN 8-ARRAY -300V 600 ohm 3-39
APO140NA 18-PDIP D-MOS P-CHAN 8-ARRAY -400V 700 ohm 3-39
BS170 TO-92R D-MOS N-CHAN 60V 5.0 ohm 3-42
CDG201AK 16-CDIP ANALOG SWITCH QUAD SPST MIL TEMP 2-4
CDG201BJ 16-PDIP ANALOG SWITCH QUAD SPST IND TEMP 2-4
CDG201BK 16-CDIP ANALOG SWITCH QUAD SPST IND TEMP 2-4
CDG201CJ 16-PDIP ANALOG SWITCH QUAD SPST COMM TEMP 2-4
CDG211CJ 16-PDIP ANALOG SWITCH QUAD SPST COMM TEMP 2-8
CDG211DY SO-16 ANALOG SWITCH QUAD SPST E IND TEMP 2-8
CDG2214AK 8-CDIP ANALOG SWITCH 1 x SPST MIL TEMP 2-18
CDG2214BJ 8-PDIP ANALOG SWITCH 1 x SPST IND TEMP 2-18
CDG2214CHP CHIP ANALOG SWITCH 1 x SPST IND TEMP 2-18
CDG2214N TYPE NO. CHANGED TO CDG2214BJ
CDG2269CJ 16-CDIP ANALOG SWITCH 2 x SPDT LATCH COMM T 2-22
CDG2269CY SO-16 ANALOG SWITCH 2 x SPDT LATCH COMM T 2-22
CDG308AK 16-CDIP ANALOG SWITCH QUAD SPST MIL TEMP 2-12
CDG308BJ 16-PDIP ANALOG SWITCH QUAD SPST IND TEMP 2-12
CDG308BK 16-CDIP ANALOG SWITCH QUAD SPST IND TEMP 2-12
CDG308CHP CHIP ANALOG SWITCH QUAD SPST 2-12
CDG308CJ 16-PDIP ANALOG SWITCH QUAD SPST COMM TEMP 2-12
CDG308DY SO-16 ANALOG SWITCH QUAD SPST E IND TEMP 2-12
CDG308J TYPE NO. CHANGED TO CDG308BK
CDG308N TYPE NO. CHANGED TO CDG308BJ
CDG309AK 16-CDIP ANALOG SWITCH QUAD SPST MIL TEMP 2-12
CDG309BJ 16-PDIP ANALOG SWITCH QUAD SPST IND TEMP 2-12
CDG309BK 16-CDIP ANALOG SWITCH QUAD SPST IND TEMP 2-12
CDG309CHP CHIP ANALOG SWITCH QUAD SPST 2-12
CDG309CJ 16-PDIP ANALOG SWITCH QUAD SPST COMM TEMP 2-12
CDG309DY SO-16 ANALOG SWITCH QUAD SPST E IND TEMP 2-12
CDG309J TYPE NO. CHANGED TO CDG309BK
CDGB30SN TYPE NO. CHANGED TO CDG308BJ
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CDG4308BJ 20-PDIP ANALOG SWITCH QUAD SPST IND TEMP 2-12
CDG4308N TYPE NO. CHANGED TO CDG4308BJ
CDG4309BJ 20-PDIP ANALOG SWITCH QUAD SPST IND TEMP 2-12
CDG4309N TYPE NO. CHANGED TO CDG43098J
CDG44060J 16SCDIP 6-BIT DIGITAL CONTROL ATTENUATOR 2-26
CDG4469J 16SCDIP 8-BIT DIGITAL CONTROL ATTENUATOR 2-32
CDGA4500AK 14-CDIP 4-CHANNEL MUX MILITARY TEMP 2-38
CDG4500BJ 14-PDIP 4-CHANNEL MUX INDUSTRIAL TEMP 2-38
CDG4500BK 14-CDIP 4-CHANNEL MUX INDUSTRIAL TEMP 2-38
CDG4500CJ 14-PDIP 4-CHANNEL MUX COMMERCIAL TEMP 2-38
CDG4500N TYPE NO. CHANGED TO CDG4500BJ
CDGS5341AK 14-CDIP ANALOG SWITCH DUAL T IND TEMP 2-42
CDG5341BJ 14-PDIP ANALOG SWITCH DUAL T IND TEMP 2-42
CDG5341BK 14-CDIP ANALOG SWITCH DUAL T IND TEMP 2-42
CDGS5341CJ 14-PDIP ANALOG SWITCH DUAL T COMM TEMP 2-42
CDG5341N TYPE NO. CHANGED TO CDGS5341BJ
SD1100CHP CHIP D-MOS FET N-CHAN 450V, 35 ohm 3-70
SD1100DD TO-18 D-MOS FET N-CHAN 450V, 35 ohm 3-70
SD1100HD TO-39 D-MOS FET N-CHAN 450V, 35 ohm 3-70
SD1101BD TO-92 D-MOS FET N-CHAN 400V, 25 ohm 3-70
SD1101CHP CHIP D-MOS FET N-CHAN 400V, 25 ohm 3-70
SD1101DD TO-18 D-MOS FET N-CHAN 400V, 25 ohm 3-70
SD1101HD TO-39 D-MOS FET N-CHAN 400V, 25 ohm 3-70
SD1102BD TO-92 D-MOS FET N-CHAN 250V, 10 ohm 373
SD1102CHP CHIP D-MOS FET N-CHAN 250V, 10 ohm 3-73
SD1102DD TO-18 D-MOS FET N-CHAN 250V, 10 ohm 373
SD1102HD TO-39 D-MOS FET N-CHAN 250V, 10 ohm 3-73
SD1104BD DISCONTINUED, REPLACED BY SD11078BD
SD1104CHP DISCONTINUED, REPLACED BY SD1107CHP
SD1104DD DISCONTINUED, REPLACED BY SD1107DD
SD1104HD DISCONTINUED, REPLACED BY SD1107HD
SD1105BD DISCONTINUED, REPLACED BY SD1107BD
SD1105CHP DISCONTINUED, REPLACED BY SD1107CHP
SD1105DD DISCONTINUED, REPLACED BY SD1107DD
SD1105HD DISCONTINUED, REPLACED BY SD1107HD
SD1106AD TO-237 D-MOS FET N-CHAN 60V, 5.0 ohm 3-76
SD1106CHP CHIP D-MOS FET N-CHAN 60V, 5.0 ohm 3-76
SD1106DD TO-18 D-MOS FET N-CHAN 60V, 5.0 ohm 3-76
SD1107BD TO-92 D-MOS FET N-CHAN 100V, 4.0 ohm 3-78
SD1107CHP CHIP D-MOS FET N-CHAN 100V, 4.0 ohm 3-78
SD1107DD TO-18 D-MOS FET N-CHAN 100V, 4.0 ohm 3-78
SD1107HD TO-39 D-MOS FET N-CHAN 100V, 4.0 ohm 3-78
SD1107N 14-PDIP QUAD D-MOS FET N-CHAN 100V 4.0 ohm 3-78
SD1112BD TO-92 D-MOS FET N-CHAN 200V 7.0 ohm 3-73
SD1112CHP CHIP D-MOS FET N-CHAN 200V 7.0 ohm 3-73
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SD1112DD TO-18 D-MOS FET N-CHAN 200V 7.0 ohm 3-73
SD1112HD TO-39 D-MOS FET N-CHAN 200V 7.0 ohm 373
SD1113BD TO-92 D-MOS FET N-CHAN 200V 10 ohm 3-73
SD1113CHP CHIP D-MOS FET N-CHAN 200V 10 ohm 3-73
SD1113DD TO-18 D-MOS FET N-CHAN 200V 10 ohm 3-73
SD1113HD TO-39 D-MOS FET N-CHAN 200V 10 ohm 3-73
SD1114BD DISCONTINUED, REPLACED BY SD1107BD
SD1114CHP DISCONTINUED, REPLACED BY SD1107CHP
SD1114DD DISCONTINUED, REPLACED BY SD1107DD
SD1114HD DISCONTINUED, REPLACED BY SD1107HD
SD1115BD DISCONTINUED, REPLACED BY SD1107BD
SD1115CHP DISCONTINUED, REPLACED BY SD1107CHP
SD1115DD DISCONTINUED, REPLACED BY SD1107DD
SD1115HD DISCONTINUED, REPLACED BY SD1107HD
SD11178D TO-92 D-MOS FET N-CHAN 60V 2.5 ohm 3-78
SD1117CHP CHIP D-MOS FET N-CHAN 60V 2.5 ohm 3-78
SD1117DD TO-18 D-MOS FET N-CHAN 60V 2.5 ohm 3-78
SD1117HD TO-39 D-MOS FET N-CHAN 60V 2.5 ohm 3-78
SD1117N 14-PDIP QUAD D-MOS FET N-CHAN 60V 2.5 ohm 3-78
SD1122BD TO-92R D-MOS FET N-CHAN 200V 10 ohm 3-82
SD1122CHP CHIP D-MOS FET N-CHAN 200V 10 ohm 3-82
SD1124BD DISCONTINUED, REPLACED BY BS170
SD11278D TO-92 D-MOS N-CHAN 60V 4 ohm LOW LEAKAGE 3-84
SD1127CHP CHIP D-MOS N-CHAN 60V 4 ohm LOW LEAKAGE 3-84
SD1137BD TO-92 D-MOS FET N-CHAN 60V 2.5 ohm LOW VT 3-86
SD1137CHP CHIP D-MOS FET N-CHAN 60V 2.5 ohm LOW VT 3-86
SD1200CHP CHIP D-MOS FET N-CHAN 450V 700 ohm 3-88
SD1200DD TO-18 D-MOS FET N-CHAN 450V 700 ohm 3-88
SD1201BD TO-92 D-MOS FET N-CHAN 400V 500 ohm 3-88
SD1201CHP CHIP D-MOS FET N-CHAN 400V 500 ohm 3-88
SD1201DD TO-18 D-MOS FET N-CHAN 400V 500 ohm 3-88
SD1202BD TO-92 D-MOS FET N-CHAN 200V 250 ohm 3-91
SD1202CHP CHIP D-MOS FET N-CHAN 200V 250 ohm 3-91
SD1500BD TO-92 D-MOS FET N-CHAN 600V 60 ohm 3-94
SD1500CHP CHIP D-MOS FET N-CHAN 600V 60 ohm 3-94
SD1500CY SOT-89 D-MOS FET N-CHAN 600V, 60 ohm 3-94
SD1501BD TO-92 D-MOS FET N-CHAN 550V 60 ohm 3-94
SD1501CHP CHIP D-MOS FET N-CHAN 550V 60 ohm 3-94
SD200CHP CHIP D-MOS FET N-CHAN 20V 50 ohm 3-45
SD200DC TO-52+ D-MOS FET N-CHAN 20V 50 ohm 3-45
SD200DC/R TO-52+ SD200DC WITH SHORTING RING 3-45
SD201CHP CHIP D-MOS FET N-CHAN 20V 50 ohm ZENER 3-45
SD201DC TO-52+ D-MOS FET N-CHAN 20V 50 ohm ZENER 3-45
SD201DC/R TO-52+ SD201DC WITH SHORTING RING 3-45
SD202CHP CHIP D-MOS FET N-CHAN 20V 45 ohm 3-45
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SD202DC TO-52+ D-MOS FET N-CHAN 20V 45 ohm 3-45
SD202DC/R TO-52+ SD202DC WITH SHORTING RING 3-45
SD203CHP CHIP D-MOS FET N-CHAN 20V 45 ohm ZENER 3-45
SD203DC TO-52+ D-MOS FET N-CHAN 20V 45 ohm ZENER 3-45
SD203DC/R TO-52+ SD203DC WITH SHORTING RING 3-45
SD204HD TO-39R D-MOS FET N-CHAN 25V 6.0 ohm 3-47
SD205CHP CHIP D-MOS FET N-CHAN 25V 6.0 ohm ZENER 3-47
SD205HD TO-39R D-MOS FET N-CHAN 25V 6.0 ohm ZENER 3-47
SD2100DE TO-72 D-MOS N-CHAN DEPL 20V 150 ohm 3-97
SD2100DE/R TO-72 SD2100DE WITH SHORTING RING 3-97
SD2107AD TO-237 D-MOS FET P-CHAN -100V 5.0 ohm 3-99
SD2107BD TO-92 D-MOS FET P-CHAN -100V 5.0 ohm 3-99
SD2107CHP CHIP D-MOS FET P-CHAN -100V 5.0 ohm 3-99
SD2107DD TO-18 D-MOS FET P-CHAN -100V 5.0 ohm 3-99
SD2107THD TO-39 D-MOS FET P-CHAN -100V 5.0 ohm 3-99
SD210CHP CHIP D-MOS FET N-CHAN 30V 70 ohm 3-50
SD210DE TO-72 D-MOS FET N-CHAN 30V 70 ohm 3-50
SD210DE/M TO-72 SD210DE, JANTX PROCESSING 3-2, 3-50
SD210DE/R TO-72 SD210DE WITH SHORTING RING 3-50
SD211ACHP CHIP D-MOS FET N-CHAN 30V 90 ohm ZENER 3-53
SD211ADE TO-72 D-MOS FET N-CHAN 30V 90 ohm ZENER 3-53
SD211ADE/R TO-72 SD211ADE WITH SHORTING RING 3-53
SD211CHP CHIP D-MOS FET N-CHAN 30V 70 ochm ZENER 3-50
SD211DE TO-72 D-MOS FET N-CHAN 30V 70 ohm ZENER 3-50
SD211DE/M TO-72 SD211DE, JANTX PROCESSING 3-2, 3-50
SD211DE/R TO-72 SD211DE WITH SHORTING RING 3-50
SD212CHP CHIP D-MOS FET N-CHAN 10V 70 ohm 3-50
SD212DE TO-72 D-MOS FET N-CHAN 10V 70 ohm 3-50
SD212DE/R TO-72 SD212DE WITH SHORTING RING 3-50
SD213CHP CHIP D-MOS FET N-CHAN 10V 70 ohm ZENER 3-50
SD213DE TO-72 D-MOS FET N-CHAN 10V 70 ohm ZENER 3-50
SD213DE/R TO-72 SD213DE WITH SHORTING RING 3-50
SD214CHP CHIP D-MOS FET N-CHAN 20V 70 ohm 3-50
SD214DE TO-72 D-MOS FET N-CHAN 20V 70 ohm 3-50
SD214DE/M TO-72 SD214DE, JANTX PROCESSING 3-2, 3-50
SD214DE/R TO-72 SD214DE WITH SHORTING RING 3-50
SD215ACHP CHIP D-MOS FET N-CHAN 20V 90 ohm ZENER 3-53
SD215ADE TO-72 D-MOS FET N-CHAN 20V 90 ohm ZENER 3-53
SD215ADE/R TO-72 SD215ADE WITH SHORTING RING 3-53
SD215CHP CHIP D-MOS FET N-CHAN 20V 70 ohm ZENER 3-50
SD215DE TO-72 D-MOS FET N-CHAN 20V 70 ohm ZENER 3-50
SD215DE/M TO-72 SD215DE, JANTX PROCESSING 3-2, 3-50
SD215DE/R TO-72 SD215DE WITH SHORTING RING 3-50
SD217CHP CHIP D-MOS FET N-CHAN 25V 6.0 ohm ZENER 3-56
SD217DE TO-72 D-MOS FET N-CHAN 25V 6.0 ohm ZENER 3-56
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SD217DE/R TO-72 SD217DE WITH SHORTING RING 3-56
SD219CHP CHIP D-MOS FET N-CHAN 25V 6.0 ohm ZENER 3-56
SD219DE TO-72 D-MOS FET N-CHAN 25V 6.0 ohm ZENER 3-56
SD219DE/R TO72 SD219DE WITH SHORTING RING 3-56
SD2200DE TO-72 D-MOS FET N-CHAN DEPL 20V, 75 ohm 3102
SD2200DE/R  TO-72 SD2200DE WITH SHORTING RING 3102
SD2204BD TO-92 D-MOS FET P-CHAN -400V 700 ohm 3105
SD2204CHP  CHIP D-MOS FET P-CHAN -400V 700 ohm 3105
SD220CHP CHIP D-MOS FET N-CHAN 60V 9.0 ohm 3-59
SD220HD TO-39R D-MOS FET N-CHAN 60V 9.0 ohm 3-59
SD221CHP CHIP D-MOS FET N-CHAN 100V, 10 ohm 3-59
SD221HD TO-39R D-MOS FET N-CHAN 100V, 10 ohm 3-59
SD303CHP CHIP DUAL GATE D-MOS FET N-CHAN 20V 80 ohm 3-63
SD303DC TO-52+ DUAL GATE D-MOS FET N-CHAN 20V 80 ohm 3-63
SD303DC/R ~ TO-52+ SD303DC WITH SHORTING RING 3-63
SD304CHP CHIP DUAL GATE D-MOS FET N-CHAN 25V 130 ohm 3-65
SD304DE TO-72 DUAL GATE D-MOS FET N-CHAN 25V 130 ohm 3-65
SD304DE/R TO-72 SD304DE WITH SHORTING RING 3-65
SD306CHP CHIP DUAL GATE D-MOS FET N-CHAN 20V 100 ohm 3-65
SD306DE TO-72 DUAL GATE D-MOS FET N-CHAN 20V 100 ohm 3-65
SD306DE/R TO-72 SD306DE WITH SHORTING RING 3-65
SD3300AD TO-237 D-MOS FET N-CHAN 100V 0.6 ohm 3-108
SD33008D TO-92 D-MOS FET N-CHAN 100V 0.6 ohm 3108
SD3300CHP ~ CHIP D-MOS FET N-CHAN 100V 0.6 ohm 3108
SD3300HD TO-205 D-MOS FET N-CHAN 100V 0.6 ohm 3-108
SD3301AD T0-237 D-MOS FET N-CHAN 60V 0.4 ohm 3108
SD3301BD TO-92 D-MOS FET N-CHAN 60V 0.4 ohm 3108
SD3301CHP ~ CHIP D-MOS FET N-CHAN 60V 0.4 ohm 3-108
SD3301HD TO-205 D-MOS FET N-CHAN 60V 0.4 ohm 3-108
SD411HD TO-78 DUAL D-MOS N-CHAN 20V 70 ohm 3-68
SDS000CHP ~ CHIP QUAD D-MOS FET N-CHAN 20V 70 ohm Z 3111
SD5000J 16-CDIP QUAD D-MOS FET N-CHAN 20V 70 ohm Z 3111
SD5000N 16-PDIP QUAD D-MOS FET N-CHAN 20V 70 ohm Z 311
SD5001CHP  CHIP QUAD D-MOS FET N-CHAN 10V 70 ohm Z 341
SD5001J 16-CDIP QUAD D-MOS FET N-CHAN 10V 70 ohm Z 34111
SD5001N 16-PDIP QUAD D-MOS FET N-CHAN 10V 70 ohm Z 311
SD5002CHP  CHIP QUAD D-MOS FET N-CHAN 15V 70 ohm Z 311
SD5002J 16-CDIP QUAD D-MOS FET N-CHAN 15V 70 ohm Z 31
SD5002N 16-PDIP QUAD D-MOS FET N-CHAN 15V 70 ohm Z 31
SD5100CHP  CHIP QUAD D-MOS FET N-CHAN 30V 70 ohm Z 3114
SD5100N 14-PDIP QUAD D-MOS FET N-CHAN 30V 70 ohm Z 3114
SD5101CHP  CHIP QUAD D-MOS FET N-CHAN 15V 70 ohm Z 3114
SD5101N 14-PDIP QUAD D-MOS FET N-CHAN 15V 70 ohm Z 3114
SD5200CHP ~ CHIP QUAD D-MOS FET N-CHAN 30V 80 ohm Z 3116
SD5200N 16-PDIP QUAD D-MOS FET N-CHAN 30V 80 ohm Z 3116
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SD5400CY SO-14 QUAD FET N-GHAN 20V 30 ohm COMM TEMP 3-118
SD5401CY SO-14 QUAD FET N-CHAN 10V 30 ohm COMM TEMP 3-118
SD5402CY SO-14 QUAD FET N-CHAN 15V 30 ohm COMM TEMP 3-118
SDS501CHP ~ CHIP QUAD D-MOS N-CHAN DEPL 20V, 150 ohm 3-121
SD5501J 16-CDIP QUAD D-MOS N-CHAN DEPL 20V, 150 ohm 3121
SD5501N 16-PDIP QUAD D-MOS N-CHAN DEPL 20V, 150 ohm 3-121
ssT211 SOT-143 D-MOS FET N-CHAN 30V 70 ohm ZENER 3123
ssT213 SOT-143 D-MOS FET N-CHAN 10V 70 ohm ZENER 3123
SST215 SOT-143 D-MOS FET N-CHAN 20V 70 ohm ZENER 3123
TNO106N3 TO-92 D-MOS FET N-CHAN 60V 3.0 ohm 3-86
TNOT06ND CHIP D-MOS FET N-CHAN 60V 3.0 ohm 3-86
TNOTION3 TO-92 D-MOS FET N-CHAN 100V 3.0 ohm 3-86
TNOTOND CHIP D-MOS FET N-CHAN 100V 3.0 ohm 3-86
TZ400BD T70-92 D-MOS FET N-GHAN 30V, 80 ohm ZENER 3125
TZ4028D TO-02 D-MOS FET N-CHAN 15V, 80 ohm ZENER 3125
T24038D T0-92 D-MOS FET N-CHAN 15V, 60 ohm ZENER 3128
TZ4048D T70-92 D-MOS FET N-CHAN 20V 8.0 ohm ZENER 3131
TZ404CY SOT-89 D-MOS FET N-CHAN 20V 8.0 ohm ZENER 3131
TZ5911CY sO-8 DUAL D-MOS N-CHAN DEPL 20V 150 ohm 3134
TZ5911HD TO-78 DUAL D-MOS N-CHAN DEPL 20V 150 ohm 3134
VNO104N3 T0-92 D-MOS FET N-CHAN 40V 3.0 ohm 3138
VNO104ND CHIP D-MOS FET N-CHAN 40V 3.0 ohm 3138
VNO106N3 TO-92 D-MOS FET N-CHAN 60V 3.0 ohm 3138
VNO106ND CHIP D-MOS FET N-CHAN 60V 3.0 ohm 3-138
VNO109N3 TO-92 D-MOS FET N-CHAN 90V 3.0 ohm 3138
VNO109ND CHIP D-MOS FET N-GHAN 90V 3.0 ohm 3-138
VNOBTOLL T0-92 D-MOS FET N-CHAN 60V 5.0 ohm 3-140
VN10KN3 TO-02 D-MOS FET N-CHAN 60V 5.0 ohm 3142
VN1OLM TO-237 D-MOS FET N-CHAN 60V 5.0 ohm 3-144
VN2222LL TO-92 D-MOS FET N-CHAN 60V 75 ohm 3-140
VN2222LM TO-237 D-MOS FET N-CHAN 60V 75 ohm 3-144
VN2410CHP  CHIP D-MOS FET N-CHAN 240V, 10 ohm 3-146
VN2410L TO-02 D-MOS FET N-CHAN 240V, 10 ohm 3146
VN2410M T0-92 D-MOS FET N-CHAN 240V, 10 ohm 3-146
VPO104N3 TO-92 D-MOS FET P-CHAN -40V, 8.0 ohm 3149
VPO104ND CHIP D-MOS FET P-CHAN -40V, 8.0 ohm 3-149
VPO106N3 TO-92 D-MOS FET P-CHAN -60V, 8.0 ohm 3-149
VPO106ND CHIP D-MOS FET P-CHAN -60V, 8.0 ohm 3-149
VPO109N3 TO-92 D-MOS FET P-CHAN -90V, 8.0 ohm 3149
VPO109ND CHIP D-MOS FET P-CHAN -90V, 8.0 ohm 3-149
VPO535N3 T70-92 D-MOS FET P-CHAN -350V, 75 ohm 3-152
VPO535ND CHIP D-MOS FET P-CHAN -350V, 75 ohm 3152
VPO540N3 T0-92 D-MOS FET P-CHAN -400V, 75 ohm 3152
VPO540ND CHIP D-MOS FET P-CHAN -400V, 75 ohm 3152
VPOBOBCHP  CHIP D-MOS FET P-CHAN -80V, 5.0 ohm 3-156




TOREA X MASTER PART TYPE INDEX

SEMICONDUCTOR

TOPAZ DATA SHEET
PART TYPE PACKAGE DESCRIPTION PAGE NO.
VPO80SL T0-92 D-MOS FET P-CHAN -80V, 5.0 ohm 3156
VPO80BM TO-237 D-MOS FET P-CHAN -80V, 5.0 ohm 3156
VP1008CHP CHIP D-MOS FET P-CHAN -100V, 5.0 ohm 3156
VP1008L TO-92 D-MOS FET P-CHAN -100V, 5.0 ohm 3156
VP1008M TO-237 D-MOS P-CHAN -100V 5.0 ohm 3156

VQ1000J 14-PDIP QUAD D-MOS FET N-CHAN 60V, 5.5 ohm 3-159

1-10
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TORAZ \vosp-

MOS PRODUCT SELECTOR GUIDE

SEMICONDUCTOR
ANALOG SWITCHES
Logic Tosion Off(1) Analog|  Switch
Temp. Logic Levels Typ. Isolation Range | Bandwidth
TypeNo.. | Range Package Conflg. ‘0’ (Volts) |  (ohms) (dB) (Voits) (MH2)
CDG201AK MIL 16-CDIP 4xSPST ON 0824 4 66 +0,-10 100
CDG201BJ IND 16-PDIP 4xSPST ON 0.6-2.4 45 66 +0,-10 100
CDG201BK IND 16-CDIP 4xSPST ON 0.6-2.4 45 66 +10-10 100
€DG201CJ COMM 16-PDIP 4xSPST ON 0824 45 66 +0,-10 100
€DG211CJ COMM 16-PDIP 4xSPST ON 0824 45 66 +0,-10 100
CDG211DY E.IND. $0-16(3) 4xSPST ON 0.8-24 45 66 +0,-10 100
CDG308AK MIL 16-COIP 4xSPST OFF 1045 45 62 +0,-10 100
CDG308BJ IND 16-PDIP 4xSPST OFF 1045 45 62 +0,-10 100
CDG308CK IND 16-CDIP 4xSPST OFF 1045 45 62 +0,-10 100
CDG308CJ COMM 16-PDIP 4xSPST OFF 1045 45 62 +10,-10 100
CDG308DY E.IND. $0-16(3) 4xSPST OFF 1045 45 62 +10,10 100
CDG309AK MIL 16-CDIP 4xSPST ON 1,045 45 62 +10,-10 100
CDG3098J IND 16-CDIP 4xSPST ON 1.04.5 45 62 +10,-10 100
CDG309BK IND 16-CDIP 4xSPST ON 1.04.5 45 62 +10,10 100
CDG309CY COMM 16-COIP 4xSPST ON 1045 45 62 +0,10 100
CDG309DY E.IND. 50-16(3) 4xSPST ON 1045 45 62 +0,-10 100
CDG2214AK MIL 8-CDIP 1xSPST ON 1.045 45 82 +0,-10 250
CDG2214BJ IND 8-PDIP 1xSPST ON 1045 45 82 +0,-10 250
CDG2269CJ(2)[ COMM 16-PDIP 2xSPDT 1.045 20/40 42 +0,-10 200
CDG2269CY(2)| COMM S0-16(3) 2SPDT 1045 2040 42 +10,-10 200
CDG4308BJ IND 20-POIP 4xSPST OFF 1.045 45 68 +10,-10 100
CDG4309BJ IND 20-PDIP 4xSPST ON 1045 45 68 +0,-10 100
CDG5341AK MIL 14-CDIP Dual T OFF 1045 110 80 +0,-10 50
CDG5341BJ IND 14-PDIP Dual T OFF 1.04.5 110 80 +0,-10 50
CDG5341BK IND 14-COIP Dual T OFF 1,045 110 80 +10,-10 50
CDG5341C) |  COMM 14-PDIP Dual T OFF 1.04.5 110 80 +0,-10 50
Note 1: RL = 50 ohms, f=10MHz  Note 2: Includes Data Latch Note 3: Surface Mount Package
ANALOGMULTIPLEXERS
Logic Tosom Cross(1)(2) | Analog Switch
Temp. Levels Typ. Talk Range Bandwidth
Type No. Range Package Config. (Volts) (ohms) (dB) (Volts) (MHz)
CDG4500AK MIL 14-CDIP 4-Channel 1.0-4.5 40 62 +10,-10 100
CDG4500BJ IND 14-PDIP 4-Channel 1.0-45 40 62 +10,-10 100
CDG4500BK IND 14-CDIP 4-Channel 1.0-4.5 40 62 +10,-10 100
CDG4500CJ | COMM 14-PDIP 4-Channel 1.0-4.5 40 62 +10,-10 100
Note 1: R, =50 ohms, f = 10MHz
Note 2: All Channels, Single Channel 80dB
DIGITALCONTROLLED ATTENUATORS
Logic Parallel Attenuation MAX, MAX,
Levels Data Per Step Range | Analog Input | Frequency
Type No. Package v) Bits (dB) (dB) v) (MHz)
CDG4460J | Special,16-PinCeramic 1.0-45 6 0.25 0-15.75 +4.0,-4.0 40-60
CDG4469J | Special,16-Pin Ceramic 1.0-45 8 0.50 0-127.5 +9.0,-9.0 0.2-0.5

2-2
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TORBAZ ANALOG SWITCH

SEMICONDUCTOR SUBSTITUTION GUIDE
TOPAZ

TYPE NO. SOURCE CONFIGURATION PACKAGE TYPE NO.
ADG201ABQ 1 4xSPST 16-COiP CDG2018K
ADG201AKN 1 4 x SPST 16-PDIP CDG201CJ
ADG201ATQ 1 4 x SPST 16-CDIP CDG201AK
DG201A Series 6 4 x SPST CDG201 Series
DG201AAK 10 4 x SPST 16-CDIP CDG201AK
DG201ABK 10 4 x SPST 16-CDIP CDG201BK
DG201ACJ 10 4 x SPST 16-PDIP CDG201CJ
DG201ACK 10 4 x SPST 16-CDIP CDG201BK
DG211 6 4 x SPST CDG211CJ
DG211CJ 10 4 x SPST 16-PDIP CDG211CJ
DG271BK 10 4 x SPST 16-CDIP CDG201BK
DG271CJ 10 4 x SPST 16-PDIP CDG201CJ
DG271CK 10 4 x SPST 16-CDIP CDG201BK
DG308BAAK 10 4 x SPST 16-CDIP CDG308AK
DG30BABK 10 4 x SPST 16-CDIP CDG308BK
DG308ACJ 10 4 x SPST 16-PDIP CDG308CJ
DG308ACK 10 4 x SPST 16-CDIP CDG308BK
DG309AK 10 4 x SPST 16-CDIP CDG309AK
DG309BK 10 4 x SPST 16-CDIP CDG309BK
DG309CJ 10 4 x SPST 16-PDIP CDG309CJ
DG309CK 10 4 x SPST 16-CDIP CDG309BK
DGP201AAK 10 4 x SPST 16-CDIP CONTACT FACTORY
DGP201ABK 10 4 x SPST 16-CDIP CONTACT FACTORY
DGP201ACJ 10 4 x SPST 16-PDIP CONTACT FACTORY
HT201-2 Series 4 4 x SPST CDG201 Series
HI201-5 Series 4 4 x SPST CDG201 Series
HI201-2 Series 4 4 x SPST CDG201 Series
HI201HS-5 Series 4 4 x SPST CDG201 Series
IH5341 Series 6 2xSPSTDUALT CDG5341 Series
IH5341CPD 4 2xSPSTDUALT 14-PDIP CDG5341CJ
LF11201D 8 4 x SPST 16-CSB CDG201AK
LF13201D 8 4 x SPST 16-CSB CDG201BK
LF13201N 8 4 x SPST 16-PDIP CDG201CJ
MP201DIAP 7 4 x SPST 16-CDIP CDG201AK
MP201DIBP 7 4 x SPST 16-CDIP CDG201BK
MP201DICJ 7 4 x SPST 16-PDIP CDG201CJ
SW-201F Series 9 4 x SPST CDG201 Series
SW-201G Series 9 4 x SPST CDG201 Series

SOURCE

1—Analog Devices 7—Micropower

3—Harris Semiconductor 8—National Semiconductor

4—GE/Intersil 9—Precision Monolithics

6—Maxim 10—Siliconix

2-3 0-88-6



TORAZ CDG204

SEMICONDUCTOR

QUAD MONOLITHIC SPST CMOS/D-MOS
ANALOG SWITCH

ORDERING INFORMATION

FEATURES APPLICATIONS

B High OFF Isolation, 66 dB @ 10MHz B Glitch-Free Analog Switches
B Wide Bandwidth Switches, 0.9 x DC @ 100MHz B RF & Video Switches

B Low Channel-to-Channel Crosstalk, -80 dB @ 10MHz B Track and Hold Switches

B TTL Compatible B Sample and Hold Switches
B Industry Standard Pin-Out

DESCRIPTION

The Topaz Semiconductor CDG201 Analog Switch features TTL compatible input logic and wide-band Lateral D-MOS
switches on a single chip. The on-chip reference used for TTL compatibility gives the added advantage of constant logic
switching over a wide range of supply voltages and temperature without a separate power supply. Industry standard
pin-out makes the CDG201 particularly suitable for replacement of existing analog switches and at the same time
upgrading high frequency performance.

NOTE

All devices contain diodes to protect inputs against damage due to high static voltages or electric fields; however, it is
advised that precautions be taken not to exceed the maximum recommended input voltages. All unused inputs must be
connected to an appropriate logic level (Vop or GND).

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION
O S [: hd
r INT| 1 16| IN2
motd D> NS =
O Dy s1 [_T_ 14] s2
& 1°% v-[1] &) ve
IN -
20-—@-—{> L—OD GNDE [12] nic
2 S4 E 11| S3
E——O S3
IN3 o D [: | m[z 10] D3
L-O Ds IN& E E] IN3
O S4 LE TOP VIEW
motd D>/ oo
Y {55, Logic Switch
N Logic ‘0’ = 0.8V
Four SPST Switches per Package 0 o ogfc ‘0'
Switches shown in Logic “1” Input Position 1 OFF Logic ‘1= 2.4V
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SEMICONDUC

CDG201

TOR
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage ................. -20V V- Negative Supply Voitage ........... -8.0 to -15V
V+ Positive Supply Voltage .................. +20V V+ Positive Supply Voltage ........... +8.0 to +15V
Vin Control Input Voltage Range  ......... V+ +0.3V, Vin Control Input Voltage Range .......... 0 to +5V
V--0.3V Tor Operating Temperature

I Continuous Current, any Pin (ASuffix) ........cooiiiiiiiie -55 to +125°C

ExceptSorD ........coiiiiiiiiiiiin 20 mA (BSuffix) ..ot -25 to +85°C
Is Continuous Current, SorD ............. 30 mA (CSUffix) ..ovvviiiiiiiiiinennn 0to +70°C
Is Peak Pulsed Current, S or D,

80usec, 1%, Duty Cycle ................. 90 mA

T, Junction Temperature Range ..... -55 to +125°C
Ts Storage Temperature Range ...... -55 to +125°C
Po Power Dissipation (derate at

5.5mW/°C, above +85°C)

ELECTRICAL CHARACTERISTICS (T, = +25°C, V- = -15V, V+ = +15V per channel, unless otherwise noted)

# SYMBOL PARAMETER MIN| TYP|MAX| UNITS TEST CONDITIONS

1 VanaLoa Analog Signal Range -10 +10 \

2 40 | 80 Vs = -10V

3 rosion) Switch ON Resistance 45 | 80 Q Vs = +2.0V Vin=0

4 100 | 160 Vs = +10V

5 Vin $ | High Level Input Voltage 2.4 v

6 Vie I Low Level Input Voltage 0.8

; In T|' Logic Input Leakage Current 88; 81 uA z:: ; :f;\;/ .

9 loorr) . 02| 50 Vp = +10V, Vs = -10V Vin =
0 — c Switch OFF Leakage Current 041 50 nA Ve = T10V.Vo - 10V l+2.4v
11 1- Negative Supply Quiescent Current -0.3[-1.0
12 I+ Positive Supply Quiescent Current 06| 2.0 mA Vin=0or +2.4
13 ton D Switch Turn-On Time 400 | 600 s See Swnching Times
14 torr Y Switch Turn-OFF Time 70 | 300 noec Test Circuit
15 Oirr : OFF Isolation, Rejection Ratio 60 | 66 a8 f=10 MHz
16 Ccrr M Cross-Coupling Rejection Ratio 80 R. = 50Q
17 Cd Drain-Node Capacitance 0.3 Vo=Vs=0
18 Cs (I: Source-Node Capacitance 3.0 PF f Z 1M;-Iz Vi =124V

ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel unless otherwise noted)
LIMITS AT TEMPERATURE EXTREMES
# SYMBOL PARAMETER MAXIMUM @ Ta = UNITS| TEST CONDITIONS
-55°C | -25°C | +70°C | +85°C | +125°C

1 VanaLos Analog Signal Range +10 +10 +10 +10 +10 \'

2 80 80 120 120 150 Vs =-10V

3 r'osion g | Switch ON Resistance 80 80 120 120 150 Q Vs = +2.0V Vin=0

4 T 160 160 240 240 300 Vs = +10V

5 In A | Logic Input 0.1 0.1 1.0 1.0 10 yA Vin = +2.4V
6 T | Leakage Current 0.1 0.1 20 | 20 20 Vin = +15V

7 lpiorr) (': Switch OFF 5.0 5.0 100 100 1000 nA Vp=+10V, Vs=-10V| Vin=
8 Isiorr) Leakage Current 5.0 5.0 100 100 | 1000 Vs=+10V, Vp=-10V| +2.4V|
9 1- Suppl! -1.0 -1.0 -1.0 -1.0 -1.0
10 I+ Qu?gszent Currents 20 20 2.0 20 2.0 mA | Vin=0o0r+2.4V




TOORAZ CDG201

SEMICONDUCTOR
TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C, per channel, unless otherwise specified)
SWITCH-OFF ISOLATION REJECTION RATIO INSERTION LOSS
—VS— —VS—
FREQUENCY FREQUENCY
g 100 0 T
é o0 P . R = 1KQ a
s K &
Zz 80 Q@ 2} V- V+=t15V
o N @ Vs =0.1Vpyns
E N 2
g 70 R S 3
S 60 \\ § 4
o \ o«
5 & Ry =500
2 s0 g s L
é \~"- T #.'
= 40 » = 6
g V-, V4 = £15V
] 30 —R =500 7
£ L |l .
° T2 5 10 20 50 100 T2 5 10 20 50 100
f- FREQUENCY (MHz) f— FREQUENCY (MHz)
SWITCH ON RESISTANCE SWITCH-ON RESISTANCE
—VS— —VS—
ANALOG VOLTAGE SUPPLY VOLTAGES
. 200 @ 200
£ 3
T s S s
E V-, V4 = £15V / ] R =500
g 150 —p .gon 2 10 Vg =0.Vgms +—
g / / g f=1KHz
T —f 3 125
& Tp = +125 c/ @
2 100 | Z 100 Tp=+125°C
= +85° ~I_ 'A
g Tp =+86°C ‘/ // 5 N N /TA - +85°C
g ™ - 4 E 75 ~]
H 50 "4/ g. 50 S —
] s
s Tp = +25°C z Ta=+25°C
g = —— S
Z | ] 8
8 [}
-10 -5.0 0 +5.0 +10 5.0 £75 +10 +12.5 $15
Vg — SOURCE VOLTAGE (VOLTS) V-, V+ — SUPPLY VOLTAGE (VOLTS)
SWITCH-ON RESISTANCE TOTAL HARMONIC DISTORTION
—VS— —VS—
FREQUENCY FREQUENCY
g ® T T
S 70 > rrH 5; 07 oy e1sy
] V-, V4 = £8V 1 z
2 e S os
17 B S
2 50 O 05}-R, =502, Vg= 1Vpps
F V-, V4 = 15V - g Y
g o 04
-] 2
F 30 g 0.3
5 H R =502, Vg = 0.3Vpys
|20 T o2ty
3 | e : LI TN
g e B [ wa s ows
" L o
1 2 5 10 20 50 100 1 4 10 40
f — FREQUENCY (MHz) f — FREQUENCY (MHz2)




LR/ -V 4 CDG201

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C, per channel, unless otherwise specified)

D T T T iy Sy — —— v 2 A R
WITCUHING 1IMES 1E51 CIKCUIL T e WAVEFrUHKM
+16V sov /_
T LOGIC INPUT 50%
(Vg) Switch tRiSE < 6 NSEC
SWITCH ¢ Y < 4 nSEC
INPUT FALL n
+3v 0 =emat
(Vg) SWITCH INPUT
LOGIC
INPUT
Vo mmape |
e )
SWITCH OUTPUT
-15v 0 sem—
SWITCH ILLUSTRATED IN LOGIC “1”,
SWITCH OFF, POSITION —>| |<—ton o™ [
R
Vo= -t
RL *"DS(on)
SWITCHING TIMES SWITCHING TIMES
—VS— —VS—
SUPPLY VOLTAGES AMBIENT TEMPERATURE
800 800 T 7
V-, V4 = £16V
700 — Vg =3V 700 [— Ry =50Q
_ Ry =502 €y = 12pF
% 600 —— C| = 12pF Q 600 vg=3v
£ 2 1
| 500 Z s00
w t,
b3 ton || E on //
= a00 | —— e = Y 400 =]
g N e
£ 300 T 300
o P
2 E
Z 200 & 200
100 toff 100 totf
]
0 0
+5 7.5 +10 +125 +15 50 -25 0 +25 +50 +75 +100 +125 +150
V-, V4 — SUPPLY VOLTAGES (VOLTS) T — AMBIENT TEMPERATURE (°C)
LOGIC THRESHOLD SUPPLY CURRENTS
—VS— —VS—
SUPPLY VOLTAGES AMBIENT TEMPERATURE
22 07
@ 21 06 I~
-
8 g N
_n_ 2 £ 05 ~
3 z ™~
5 19 z 04
w
E 18 § \\\
5 % 0.3 \\\ .
8 s ~~—
37 2 02 —
[}
L -
z -, V4 = £16V
> 16 0.1 —x =+2.4V
IN= 2
15 ol |
8 9  +10 11 $12 +13 14 15 —50 -25 0 +25 +50 +75 +100 +125
V-, V+ — SUPPLY VOLTAGES (VOLTS) T — AMBIENT TEMPERATURE (°C)
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SEMICONDUCTOR

CDG211

QUAD MONOLITHIC SPST CMOS/D-MOS

ANALOG

FEATURES

B High OFF Isolation, 66 dB @ 10MHz

B Wide Bandwidth Switches, 0.9 x DC @ 100MHz

B Low Channel-to-Channel Cross Talk, -80 dB @ 10MHz
B TTL Compatible

B Low ‘OFF Leakage

B Industry Standard Pin-Outs

DESCRIPTION

The Topaz Semiconductor CDG211 low cost Analog
Switch features TTL compatible input logic and wide-
band Lateral D-MOS switches on a single chip. The on-
chip reference used for TTL compatibility gives the added
advantage of constant logic switching over a wide range
of supply voltages and temperature without a separate
power supply. Industry standard pin-out makes the
CDG211 particularly suitable for replacement of existing
analog switches and at the same time upgrading high
frequency performance.

FUNCTIONAL BLOCK DIAGRAM

10 S1

O]
D7 |
ooy
507

Four SPST Switches per Package
Switches shown in Logic “1” Input Position

LOGIC TABLE

}’L&E' Switcn_|
| 0 | _ON Logic '0'=0.8V
[ 1 | OoffF | Logic'tz24v

N1 04

1

INz O
}o 0,
+0 S3
IN3 O+
+o 03
+o Sa
Ny 04

O Dy

ORDERING INFORMATION

SWITCH

APPLICATIONS

B Glitch-Free Analog Switches
B RF & Video Switches

B Track and Hold Switches

B Sample and Hold Switches

NOTE

All devices contain diodes to protect inputs against
damage due to high static voltages or electric fields;
however it is advised that precautions be taken not to
exceed the maximum recommended input voltages. All
unused inputs must be connected to an appropriate logic
voltage level (Vpp or GND).

PIN CONFIGURATIONS

INY E [ ] ~ 16] IN2 IN1 E E] IN2
o [7] [15] 02 o1 [2] [5] 02
s1[5] 1] s2 s1[3] 4] s2
V- E E] v+ V- E :T_:] Ve
ono 5] [Z]ne  awo ] [12] we
S4 E 1] 83 S4 E 1] 83
o4 [7] 10] 03 D4 E 10] 03
IN4 E z] IN3 ING E 3 IN3
TOP VIEW TOP VIEW
CDG211CJ CDG211DY

(See Package 10) (See Package 21)
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TLORAZ

CcDG211

SEMICONDUCTOR
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage ................. -20V V- Negative Supply Voltage ........... -8.0to -15V
V+ Positive Supply Voltage .................. +20V V+ Positive Supply Voltage ........... +8.0to+15V
Vin Control Input Voltage Range ......... V+ +0.3V, Vin Control Input Voltage Range .......... 0 to +5V
V--0.3V Vs Analog Switch Voltage Range ...... -10 to +10V
I Continuous Current, any Pin Tor Operating Temperature (C Suffix) .... 0to +70°C
ExceptSorD ...ttt 30 mA (D Suffix) ... -40 to +85°C
Is Continuous Current, SorD ............. 30 mA
Is Peak Pulsed Current, S or D,
80usec, 1%, Duty Cycle ................. 90 mA
Ts Storage Temperature Range ...... -55 to +125°C
Pp Power Dissipation ........................... 500mwW

ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel, unless otherwise noted, Ta = +25°C)

# SYMBOL PARAMETER MIN TYP MAX |UNITS TEST CONDITIONS

1 VANALOG Analog Signal Range -10 +10 \

2 40 80 Vg = -10V

3 rDS(on) Switch ON Resistance 45 80 0 Vg = +2.0V Vin =0

4 i 100 160 Vg = +10V

5 ViH High Level Input Voltage 24 v

6 |0 |ViL Low Level Input Voltage 0.8

7|5 . 001 | 01 Vi = 2.4V
= 11 Logic Input Leakage Current - N

g || N glc np 9 002 | 01 | " [Vu=+15v

9 ] . | = = - -
F—— D(OFF) Switch OFF Leakage Current 0.2 50 nA Vo = 1OV, Vs = -10V v, =
10 Is(oFF) 0.4 5.0 Vg = +10V, Vp = -10V |*+2.4V
1 - Negative Supply Quiescent Current -0.3 -1.0

12 1+ Positive Supply Quiescent Current 0.6 2.0 MA | Vin - 0 or s24V

13 ton Switch Turn-ON Time 400 600 s See Switching Times

1| o [torr Switch Turn-OFF Time 70 | 300 | "°C |Test Circuit

15 5 Orr OFF lIsolation, Rejection Ratio 60 66 dB f = 10MHz

16 | £ |Ccrn Cross-Coupling Rejection Ratio 80 R_ =500

17 | O icq Drain-Node Capacitance 0.3 Vp = Ve =0

Ld D S =
18] e Source-Node Capacitance 3.0 PF 152 1MHz Vin = 124V

EI.ECfRICAI. CHARACTERISTICS (V- = 15V, V+ = +15V unless étherwise noted)

Limits at Temperature Extremes

MAXIMUM @ T, =

# SYMBOL PARAMETER -40°C | 0°C | +70°C | +85°C | UNITS TEST CONDITIONS

1 VANALOG Analog Signal Range +10 +10 +10 +10 \

2 80 80 120 120 Vg = -10V

3 rDS(on) Switch ON Resistance 80 80 120 120 Q |Vg=+20V Vin=0

4 160 160 240 240 Vg = +10V

5 , 01 0.1 1.0 1.0 Vin = +2.4V

5 N Logic Input Leakage Current 01 o1 20 20 HA Viy = +15V

7 'D(OFF) . 5.0 5.0 100 100 Vp = +10V, Vg = -10V |y, =
1 FF Leak t A N
8 lsorr) Switch O eakage Curren 50 50 100 100 n Vg = +10V, Vp = 10V | *24V

_ Negative Supply Quiescent _ _ _ _
9 I Current 1.0 1.0 1.0 1.0
— Positive Supply Quiescent mA  |V|y =0 or +24V
ositive Supply Qui n
10 1+ Current 2.0 2.0 2.0 2.0

2-9




TORA X

SEMICONDUCTOR

CDG214

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C, per channel, unless otherwise specified)

SWITCHING TIMES TEST CIRCUIT

+15v

f

SWITCH
ouTPUT
Vo

C =

I 12pF

vg)
SWITCH — T a_]
INPUT )
+3V
! R =
LOGIC ‘ 5o
puT © '—'D_‘
-15v
SWITCH ILLUSTRATED IN LOGIC 1"
SWITCH OFF, POSITION
SWITCHING TIMES
—VS—
SUPPLY VOLTAGES
800
700 Vg =3V
~ R =500
$ 600 — c| = 12pF
g
| 500
w
H KLY IS —
= 400 ——
Q
H
I 300
o
e
ﬁ 200
100 totf
—
0
5 7.5 +10 *125 15
V-, V+ — SUPPLY VOLTAGES (VOLTS)
LOGIC THRESHOLD
—VS—
SUPPLY VOLTAGES
22
2
-
]
2
] L~
°
Z 19
w
-4
T
= 18
Q
§ 1.7
I
2
> 16
15
*8 9 +10 11 212 13 14 15

V-, V+ — SUPPLY VOLTAGES (VOLTS)

LOGIC INPUT

TEST WAVEFO
3o0v —\

tRisE < € nSEC

teaLL < 4 nSEC

0 =ene

RMS

-

(Vg) SWITCH INPUT

Vo ==

SWITCH OUTPUT

0 —

0.9

—]

Vo= AL

<—ton
RL

oFF

* 'DS(on)

SWITCHING TIMES

—VS—

AMBIENT TEMPERATURE

800

700

g

-

500

r
V-, V4 = £15V

R =500
L= 12F

Vg=3V

>
8

w
8

SWITCHING TIME (nSEC)

~N
8

100

Yot

0
-50 -25 0

+25 +50 +75 +100 +125

T — AMBIENT TEMPERATURE (°C)

SUPPLY CURRENTS
—VS—
AMBIENT TEMPERATURE
0.7
06 \\
< \\ 1+
E o5 P~
~
g 04
§ 0.3 \\\
- 3 ~
g B
a 0.2
1
01 Vi ey
o1 |
-50 -25 0 425 450 +75 +100 +125

Ta — AMBIENT TEMPERATURE (°C)
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TORAZ cDG214

SEMICONDUCTOR
TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C, per channel, unless otherwise specified)
SWITCH-OFF ISOLATION REJECTION RATIO INSERTION LOSS
—VS§— —VS§—
FREQUENCY FREQUENCY
g 100 0 T T
o S R = 1KQ
£ 90 fav 1 L
E . \\ § 2b— V-, Ve =15V
g o § z Vg = 0.WVgus
g : g 3
w 2
z 60 \‘ g 4
] N «
I so g s R =500
-S' " \.__. Z.; . »
'g V-, V4 = £16V
i 30 |— Ry = 500 7
[ 4
s L LLL .
1 2 5 10 20 50 100 1 2 5 10 20 50 100
f- FREQUENCY (MHz) f — FREQUENCY (MHz)
SWITCH ON RESISTANCE SWITCH-ON RESISTANCE
—VS— —VS—
o ANALOG VOLTAGE SUPPLY VOLTAGES
Z 2 70
i w
8 V-, V4 = £15V -
2120 R, =500 g s NN
2 100 7 T~
£| ﬁ 40 -\~
z 80 z
2w / E
E =4 R =500
g © ‘—‘/ g o0l— v;- 0.1VaMms
! ! = 1KHz
z z
§ 20 _% 10
0-10 ~5.0 0 +5.0 +10 o:s +7.8 +10 +12.5 +15
Vg — SOURCE VOLTAGE (VOLTS) V-, V+ — SUPPLY VOLTAGES (VOLTS)
SWITCH-ON RESISTANCE TOTAL HARMONIC DISTORTION
—VS— —VS—
FREQUENCY FREQUENCY
g% ] oI
3 n I g oY yra sy
3 V-, V+ = 18V /'/ z,
z 6o 8 os
% @
2 % V-, V= 215V LT % 0.5—nL-50n,V;-:va5
Z 0= o 04 -
] 30 g 03
z % A 500, Vs = 0.3Vams
] T 02 H
3 | nose 4 B
g m Vs 0WVams 5 %' R - 1KQ, Vs = Ways
- 0 l J_l I l . 0 7 1 ; 1 l l TI]
T2 5 10 20 50 100 1 . 10 40
f — FREQUENCY (MHz) f — FREQUENCY (MHz)
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' CDG308, CDG309
SEMICONDUCTOR  ©DG4308,CDG4309

QUAD MONOLITHIC SPST CMOS/D-MOS
ANALOG SWITCHES

ORDERING INFORMATION

FEATURES APPLICATIONS
B High Off Isolation, 68dE @ 10MHz B Glitch-Free Analog Switches
B Low Insertion Loss, 0.9 x DC @ 100MHz B RF & Video Switches
B Low Channel-to-Channel Cross Talk, -80dB B Track and Hold Switches

@ 10MHz B Sample and Hold Switches
B CMOS Compatible Inputs
B Low ‘OFF’ Leakage
B Industry Standard Pin-Out, CDG308/309
DESCRIPTION NOTE
Topaz Semiconductor CMOS/DMOS Analog Switches All devices contain diodes to protect inputs against
feature high-speed, low-power CMOS input logic and damage due to high static voltages or electric fields;
level translation circuitry and high-speed, low capacitance however, it is advised that precautions be taken not to
Lateral D-MOS switches. CMOS and Lateral D-MOS exceed the maximum recommended input voltages. All
circuitry are fabricated together on a single silicon chip. unused inputs must be connected to an appropriate logic
The CDG4308 and CDG4309 use the same die as voltage level (either Vpp or GND).

CDG308 and CDG309; the extra isolating pin between
switch input and output increases isolation by 6dB.

FUNCTIONAL BLOCK DIAGRAMS PIN CONFIGURATIONS

o Coauss Ny (7] 6] IN2 INY [j ° 16] IN2 ':‘E
s ™ 112
wiod _[ m,o«—D—D-z D‘E EDZ D‘[Z E’DZ NCE
{oo, t0 Dy s1 E 14] S2 (3] E 14] S2
’-os; oS St E
.N,ym.z ) .uzom-t‘m v-[[] e v-[3] Fve v
Lo, 2
+O S3 1O 8 GND
ool ossl | e e aw ] e el
[o0s Foos s4 E 11]s3 s4 E 11] 53
Lo sq r'asl NC
'"‘*L‘D—sz ™ WL . os [7] 0]D3 D4 % olos Z
O D4 1O Dy
Four SPST Switches per Package e E Z] IN3 - IN4] 8 E N3 e [0
Switches Shown In Logic “1” Input Position
TOP VIEW TOP VIEW TOP ViEW
LOGIC TABLE coGaosDY CDG308-309AK cDG4308B
Loglc CDG308 CcDG309 CDG309DY CDG308-309BK COG43098J
o9 CDG4308 | CDG4309 (See Package 21) (See Package 15) (See Package 12)
0 OFF ON CDG308-3098BJ
1 ON OFF CDG308-309CJ

(See Package 10)
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TOREAZ CDG308, CDG309
SEMICONDUCTOR CDG4308, CDG4309
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage ................. -20V V- Negative Supply Voltage ........... -8.0 to -15V
V+ Positive Supply Voltage .................. +20V V+ Positive Supply Voltage ........... +8.0 to +15V
Vin Control Input Voltage Range ......... V++0.3V, Vin Control Input Voltage Range .......... 0 to +5V
V--0.3V Vs Analog Switch Voltage Range ...... -10 to +10V
I Continuous Current, any Pin Tor Operating Temperature
ExceptSorD ......oovviiiiiiiiiiin.n. 20 mA (ASuffix) .........ooiiiiiinn -55 to +125°C
Is Continuous Current, SorD ............. 30 mA (BSuffix) .....ociviiiiiiiiint. -25 to +85°C
Is Peak Pulsed Current, S or D, (CSUffiX) ..ovvveiiniiiiiinninn 0to +70°C
80usec, 1%, Duty Cycle ................ 180 mA (D Suffix) .....oooviiiiiiiis -40 to +85°C
T, Junction Temperature Range ..... -55 to +125°C
Ts Storage Temperature Range ...... -55 to +125°C
P, Power Dissipation .......................... 500 mW

ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V per channel unless otherwise noted, Ta = +25°C)

# SYMBOL PARAMETER MIN| TYP| MAX| UNITS TEST CONDITIONS
| 1] Vanaos | Analog Signal Range -10 +10 \
| 2] 40 | 80 Vs = -10V
| 3] rosion) Switch ON Resistance 45 | 80 | ohms | Vs=+2.0V
| 4] 100 | 160 = +10V
| 5 .? Vin High Level Input Voltage 45| 34 v
| 61 A [V Low Level Iinput Voltage 1.0
.._;_ T Iin Logic Input Leakage Current 3312 81 HA z:: ; :?;Cl
9 € [Towm ) 0.2] 50 Vo= +10V, Vs = 10V | CDG309/4309
1—0- Isiom Switch OFF Leakage Current 04150 nA Vo= 710V, Vo = 10V Vi = 5.0V
E 1- Neg. Supply Quiescent Current -0.1]-0.5 A CDG308/4308
12 I+ Pos. Supply Quiescent Current 0.1 05 s Vin = 1.0V
13 ton Switch Turn-On Time 140 | 250 Vin = 1.0V CDG308, CDG4308
14 D [ten Switch Turn-Off Time 80 [ 220 | "5°° | Vi - 5.0V CDG309, CDG4309
1_5_ : Owr Off Isolation CDG308/309 60 | 62 dB f=10MHz
1161 A Rejection Ratio CDG4308/4309 | 66 | 68 R. = 500
| 17 { M |Ccnn Cross-Coupling Rejection Ratio 80 dB | f=10MHz, R. = 50Q
| 18 | I |ca Drain-Node Capacitance 0.3 Viv = 1.0V CDG308, CDG4308
19| C [c, Source-Node Capacitance 3.0 pF Vin = 5.0V, CDG309, CDG4309
=Vs=0, f=1MHz
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel)
LIMITS AT TEMPERATURE EXTREMES . ¢
# SYMBOL PARAMETER MAXIMUM @ Ta = UNITS | TEST CONDITIONS
-55°C | -25°C [+70°C | +85°C | +125°C
1 VanaLog Analog Signal Range 110 +10 +10 +10 +10 Vv
2 80 80 120 120 150 Vs =-10V
3 rosion) Switch On Resistance 80 80 120 120 150 ohms | Vg=+2.0V
4 ? 160 | 160 | 240 | 240 | 300 Vs = 10V
5 A | Logic Input 0.1 0.1 1.0 1.0 10 A Vin = +5.0V
5| 1 | " Leakage Current 01 | 01 | 20 | 20 | 20 | " [Vw=+15v
7 I lpiorr) Switch OFF 5.0 5.0 100 100 1000 Vo= +10V, Vs = -10V
8 | C [lsorm Leakage Current 5.0 5.0 00 | 100 | 1000 | ™ [Ves +10V, Vp = =10V
9 I- Supply -0.5 -0.5 -20 -20 -100
10 I+ Quiescent Currents 05 05 20 20 o0 | HA
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TDEAZXZ CDG308, CDG309

SEMICONDUCTOR CDG4308, CDG4309

FUNCTIONAL DIAGRAM (1 of 4 channels)

v Switch Contacts:
Switches are bi-directional (Analog Input can be to Source

or Drain). However, for optimum performance in Video Ap-
plications, connect Input to Source and Output to Drain.
IN 8 LT
S I l D
GND V-
L I J
CMOS CIRCUITRY DMOS SWITCH
SWITCHING TIMES TEST CIRCUIT SWITCHING TIMES
—VS—
SUPPLY VOLTAGES
+15V 300 T
T Ta=+25°C
SWITCH SWITCH ,'g ton
INPUT OQUTPUT 200  ——
+3V /: —o le) ;T \
] I ; ton
)
CL= H
Loaic™ ] D RL= I”"F g 00| —— N
INPUT 1KQ §
— r— []
o = =5 =10 =15
-15V SUPPLY VOLTAGES (Volts)

OFF ISOLATION TEST CIRCUIT

Va4
5 OFF ISOLATION REJECTION RATIO
Le s —Vs—
= | FREQUENCY
2 60
: T
240 § s —~]
or equivalent b
(or equivalent) L SQO .§ %0 \ \. CDG4308/4.
- = LOGIC 1= +5V & V-V+ =215V I~
= - B
PHILIPS A S 45l PL=502 —
Sovezra % 3 CDG308
o
(or equivalent)| 50 = C=0.224F /| 104F o 40
Q w Ta= +25°C
L V- o 35
To n': 20 30 40 50 60 70 80 80 100
— g f—Frequency—(MH2)

OFF-ISOLATION

CHANNEL-TO-CHANNEL CROSSTALK
TEST CIRCUIT
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TREAZ

SEMICONDUCTOR

CDG308,

CDG4308,

CDG309
CDG4309

SWITCH ON RESISTANCE

JIWHLH UN REJISTANCE

ANALOG VOLTAGE

140 r T
V-V+ = 215V
R, =500

Z120[-Ta= +25°C
£
o
1100
o
<
s
F i /
3
[
3 e
T
—
wn 40
i}
3
g

0

-10 5.0 0 +50 10

Vg—Source Voltage—(Volts)

;C

HP
TRACKING
GENERATOR
(or equivalent)|

HP
SPECTRUM
ANALYSER

(or equivalent)|

D)

+——ov

J1

LOGIC 1= +5V

C =0.224F /1 104F

40 60
F—Frequency—(MHz)

T
ON-RESISTANCE 20MHz to 100MHz
SWITCH ON RESISTANCE
% —V§—
E FREQUENCY
O 65
|
§ V-V+ = 280V /
2 go [V-V+ = 210V — et
B 60 ——
& V-V4+ = 212V __.///
z =
8 g5 |Vt =215V
£
]
3 L=
vl) Vanalog = 100mVrms Ta=+25°C
B %2 80 100
&
8

SWITCH ON RESISTANCE —VS— FREQUENCY
TEST CIRCUIT

DS(on)— Switch ON Resistance—(ohms)

e—(Q/V)

Switch ON Resistant:

SWITCH ON RESISTANCE
SUPPLY VOLTAGES

85 l
R =500
60 Vanalog = 100mVrms-
f=1KHz
55 T
T Ta-+25C
50 \
45
+50 +6.0 +8.0 +10 +12 %15
V-,V + —Supply Voltages—(Volts)
SWITCH ON RESISTANCE
—V§—

SUPPLY VOLTAGES & FREQUENCY
.55
50 V-V+ =210V
45 R=58
o Vanalog = 100mVms Ta=+25°C

V-V+ = 212V
35 tail2
.30
20 40 60 80 100

f—Frequency—(MHz)
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TaPA z CDG308, CDG309

SEMICONDUCTOR CDG4308, CDG4309

DISTORTION —VS— FREQUENCY

TOTAL HARMONIC DISTORTION
VS.

FREQUENCY

HP _ 080
GENERATOR ® V-V+ = 210V, Vanalog = 1.0Vrms
(or equivalent) r
Il 8 050|-v-V+ = 2 15V Vanalog = 1.0Vrms —
LOGIC 1= +5V E
HP 3 V-V + = =15V, Vanalog = 0.3Vrms
SPECTRUM e 0.2
ANALYSER é
(or equivalent)| = C=0.22uF I/ 104F 13
$ 0.10 ~
V- B Ta=+25°C
3 o
: = 005
; ¢ 10 20 40
HARMONIC DISTORTION 10MHz-40MHz f—Frequency—(MHz)
DISTORTION
ANALOG INPUT VOLTAGE
10.0 r
5} V-=—-15V,V+=+15V l
- f=10KHz, R =50Q Ta=+25°C
X 2 = i L A /4
é 10 rouW——
g 03
=
5 01
o
0.05 c
0.02
03 1.0 3.0 5.0

Vanalog—Analog Input—(Vrms)

POWER SUPPLY REJECTION RATIO
POWER SUPPLY DECOUPLING CIRCUIT

e ov+ @ POWER SUPPLY REJECTION RATIO
22F 3 —VS§—

i‘ ] FREQUENCY

N 2 90
& I T T
c -PSRR, + PSRR with Decoupling
§eof _ | _ rXirIsIwitnZecoupling | L]
5
27 N
-4 \

N o 2 60 R~._PSRR
s [ g ~
) V'=15Y'V+ =+15V I W0 Decoupling
3 T TPSRR
H VMOD = 4.0V -t-p \
& 40 }
il CDG30SN Tp= +25°C
= @ 30 L |
22F 1Ke 2 o1 o2 05 10 2 5 100 20
L—-"»-—A__MAM———O -
v f—Frequency—(MHz)

By inserting 1K ohm resistors in series with V+ and V-
power supply lines and decoupling both pins at the device
socket, it is possible to improve power supply rejection
ratios of a video switch by 50dB at frequencies of 20MHz
and higher.
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TEOEAZX CDG308, CDG309

SEMICONDUCTOR CDG4308, CDG4309
APPLICATIONS

LOW DISTORTION, RAIL-TO-RAIL ANALOG SWITCH
Features very low distortion for low frequency and large
signal applications.

R R Re ] VERY LOW DISTORTION CIRCUIT FOR
+v LOW FREQUENCY AND LARGE SIGNAL APPLICATIONS

ik 2 This circuit provides very low distortion ( < 0.1%) and

ANALOG IN high off isolation ( > 90dB) at signal levels equal to the

| supply voltage. The signal passes through a T switch con-

figuration and at the same time is modulating the power

q ANALOG OUT supply. This modulation maintains a constant on

! resistance rpg(on) Which in turn reduces the distortion. RS

is for bypassing Ihe power supply and has a typical value

4 of 1K ohm, R4 should be a value that can be accom-

| modated by the signal source as load, R3 is only necessary

at loads lower than 100 ohms and should be selected dur-

ing the initial design of the circuit, C1 has to be large

enough for the lowest signal to pass and C2 will have to

bypass all signals. R1 and R2 set up the one logic level for
the control input and should be set to 5 volts.

Rz v)

pa
LOGIC INVERTER
N This circuit provides logic inversion with two resistors and
4 one switch. It does not require additional logic parts. The
Ri 3 resistors divide the supply voltage down to a 5 volt level
when high and are switched to a low level via the switch.
ANALOG IN . ANALOG OUT This configuration allows a single pole, single throw

| switch to be changed into a single pole, double throw
switch.

I+
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TORAZ CcDG2214

SEMICONDUCTOR

ORDERING INFORMATION

Available in Chip form.
Contact factory for Ordering Information.

FEATURES DESCRIPTION

B Ultra High OFF Isolation, > 40 dB @ 100MHz Topaz Semiconductor CMOS/D-MOS Analog Switches
and > 25 dB @ 200 MHz feature high-speed, low-power CMOS input logic and

B High Speed Switching, ton 40 NS and tor 20 NS level translation circuitry and high speed, low capacitance

B CMOS Compatible Inputs Lateral D-MOS switches. CMOS and Lateral D-MOS

B Low ON Resistance, <50Q circuitry are fabricated together on a single silicon chip.

@ Wide Bandwidth, -3 dB @ 250MHz All devices contain diodes to protect inputs against

damage due to high static voltages or electric fields;

APN'ICA.TIONS_ however, it is advised that precautions be taken not to

] RF & Video Switches o exceed the maximum recommended input voltages. All

B High Frequency Data Acquisition unused inputs must be connected to an appropriate logic
B High Frequency Multiplexers level (either V. or GND).
FUNCTIONAL DIAGRAM PIN CONFIGURATION

LOGIC IN
10 LOGIC IN [1] [8] v+

| GND [2] [7] b-ouT
IN-S D-OUT
IN-S N/C
3 O———A\‘\O—-—O7 B3] a
GND [4] 5] v—-
TOP VIEW

One SPST Switch per Package.
Switch shown in Logic “1” Input Position.

Logic ‘0'<1.0v
Logic ‘1’ = 4.5V

2-18 0-88-6



TRAZ

CDG2214

SEMICONDUCTOR
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage .............. -20V V- Negative Supply Voltage . .. ........ -5t0 -15V
V- Positive Supply Voltage ............... +20V V+ Positive Supply Voltage .. . ........ +5 to +15V
ViN Control Input Voltage Range .. ..... V+ +0.3V, VIN Control Input Voltage Range . ......... 0to +5V
V--0.3V Top Operating Temperature Range
IL  Continuous Current, any Pin ASUffiX ... -55 to +125°C
ExceptSorD...........ooiiiiiiit 20mA BSuffix..............oiiint -25 to +85°C
Is  Continuous Current, SorD............ 40mA
Is  Peak Pulsed Current, S or D,
80usec, 1%, Duty Cycle . ............. 100mA
TJ Junction Temperature Range . . .-55to +125°C
Ts Storage Temperature Range . . . .-55 to +125°C
Pp Power Dissipation (derate at
12mW/°C, above +485°C) . ............ 500mwW
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V unless otherwise noted, Ta = +25°C)
# SYMBOL PARAMETER MIN| TYP| MAX| UNITS TEST CONDITIONS
1 VanaLos Analog Signal Range -10 +10 Vv
2 45 | 80 Vs = -10V
3 Tosion Switch ON Resistance 50 | 80 Q Vs = +2.0V
4 s 130 | 160 Vs = +10V
5 Vi T [ High Level Input Voltage 45| 34 v
6 Vi A Low Level Input Voltage 1.0
7 T . 0.01| 0.1 Vin = +5.0V
8 Iin é Logic Input Leakage Current 0.02] 0.1 uA Vi = 15V
9 loorr) . 02| 50 Vo = +10V, Vs = =10, Vin = 5V
0 — Switch OFF Leakage Current 02]50] nA Vs = 710V, Vo = 10, Ve = 5V
11 - Negative Supply Quiescent Current -8.0 aar
12 I+ Positive Supply Quiescent Current 8.0 mA Vin =00r v+
13 ton D Switch Turn-On Time 40 | 60 nsec Vin = 5.0V, RL = 50Q
14 torr Y [ Switch Turn-OFF Time 20 | 40 C.=12pF
1 . L . 37 | 40 =1
12 Oirr : OFF lIsolation Rejection Ratio 2 | 25 dB R. =50Q := 2£ x:z
17 Ik "I" Insertion Loss 78] 13 dB | Re= 500, f = 200 MHz
18 Ca Drain-Node Capacitance 0.3 Vo =0
F = =
19 Cs c Source-Node Capacitance 3.0 P Vs=0 f=1MHz, Vin =0
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TORAZ

SEMICONDUCTOR

CDG2214

ELECTRICAL CHARACTERISTICS (V- = -15V, v+ = +15V, per channel unless otherwise noted)
LIMITS AT TEMPERATURE EXTREMES

# SYMBOL PARAMETER MAXIMUM @ Tp = UNIT$'| TEST CONDITIONS
-55°C | -25°C | +85°C |+125°C
1 [ VaNALOG Analog Signal Range +10 | +10 | +10 | +10 v
| 2 | rDS(on) Switch On Resistance 80 80 120 | 150 Q Vs =-10V
3 80 80 120 150 Vg = +2.0V
3 S 160 | 160 | 240 | 300 Vs = +10V
5 IN T Logic Input Leakage Current 0.1 0.1 1.0 10 pA VIN = +5.0V
6 | A 01 [ 01 | 2.0 | 20 VIN = +15V
7 | Ip(OFFR) T [Switch OFF Leakage Current 5.0 5.0 | 200 | 1000 nA VD=+10V,Vg=-10V,V|N=5V
8 | IsoFF) | ! 5.0 | 5.0 | 200 | 1000 V5=+10V,VD=-10V,V|N=5V
9 3 c Negative Supply Quiescent -80 | -80 | -10 -10 mA | ViIN=0orV+
Current
10 K Positive Supply Quiescent 8.0 8.0 10 10
Current

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

SWITCHING TIMES TEST CIRCUIT

+15V

I

SWITCH
INPUT O-

+3V

LOGIC o
INPUT

D

[ —
SWITCH ILLUSTRATED IN LOGIC 1",
SWITCH OFF, POSITION >
TEST RESULTS
5.0V h\
LOGIC INPUT \
o\ L
T
<—— t =50 nSEC/DIV. +—>
Vo ~ _
Y [ \nampeny s
SWITCH OUTPUT [ \
0 F—-’ +——-ﬂ-‘

-15V

SWITCH
OUTPUT

TEST WAVEFORMS

5.0v

LOGIC INPUT
tRISE <6 nSEC’
teaLL < 4 nSEC

SWITCH INPUT

\

0 = -

-

[

Vo - - -

SWITCH OUTPUT

0.9

<—1oN toFF >
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T DA R

SEMICONDUCTOR

CDG2214

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

SWITCHING ON RESISTANCE

—VS—
SUPPLY VOLTAGES
» 140
=
3
= 12
| 0 RL =500
w
) v =+0.3V
‘Z: 100 ANALOG
[Ty
(7]
o 80 \ | ]
g \\ TA = +85°C
2 \
5 e0 \~‘:\
I T
= o \
e Tp=+25°C ——
g 40
.
S 20
73
a
0
+5 +75 +10 +12.5 15
V-, V+ — SUPPLY VOLTAGES — (VOLTS)
INSERTION LOSS
—VS—
FREQUENCY
0 T T T T
V+=+15V
V—=-15V
R, =502
@ 41— T
2 |
| l
4
9 8
8
E \
u 12 \
F4
|
=2 16
20
0 20 50 100 200 500 1000

f — FREQUENCY — (MHz)

SWITCHING ON RESISTANCE

—VS—
ANALOG VOLTAGE
@ 140
=
5 /
S 12 /
| V-, V+ =115V
] R = 508
<Z: 100
2 /
2 80
o /
8 /
g o0 ~Ta" +ssl°c
g ! ! "
Z 4 —Tp=+25°C
|
S 20 ‘
7 ‘
o ]
£ |
-10 -75 -5 —25 0 25 5 7.5 10
Vg — SOURCE VOLTAGE — (VOLTS)
OFF ISOLATION
—VS—
FREQUENCY
80
NEE 1]
f V4= +16V |
_. 10 ~ | V—=—16VTTT|
2 N R =50Q
T 60 \\
z N
(@]
o 50
g N
g 40
i
& 30 \
: \
9_,5 20
o
10
0
0 20 50 100 200 500 1000

f — FREQUENCY — (MHz)
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SEMICONDUCTOR

CDG2269

FEATURES

DUAL SPDT CMOS/D-MOS
ANALOG SWITCHES WITH DATA LATCHES

ORDERING INFORMATION

B High OFF Isolation
B Low Channel-to-Channel Crosstalk
B Wide Bandwith

B Analog Si

gnal Range +10V to -10V

B Low ON Resistance, 20Q) typ.

DESCRIPTION

Topaz Semiconductor CMOS/D-MOS Analog Switches
feature high-speed, low-power 5 volt CMOS input logic
and level translation circuitry are fabricated together on a
single silicon chip. This part is designed for applications
where high “off” isolation at high frequencies is needed.

LOGIC DIAGRAM

SW 271 IN ()

SW 10 IN (D) > B 2 ouT sw 10
1
' OUT SW 2/0
sw 20 IN B {§)OUT SW 210
oy
c @

&2)OUT SW 2/0
SW 2/1

swW 11 IN 3

SWITCHES SHOWN IN LOGIC ‘1’ POSITION

SW 1/0 SW 1

®

©,

SwW 2/0

Fr-—==-
P

(0 OUT sW 111

APPLICATIONS

B RF & Video Switches
B High Speed Precision Data Acquisition
B L-PAD Digital Controlled Attenuators

NOTE

All devices contain diodes to protect inputs against
damage due to high static voltages or electric fields;
however, it is advised that precautions be taken not to
exceed the maximum recommended input voltages. All
unused inputs must be connected to an appropriate logic
level (either Voo or GND).

FUNCTION TABLE

INPUT SWITCH

A|Le| C|sw|sw,
L |H|L|ON/|OFF
H|H|L|OFF | ON
X | X | H |OFF | ON
LlL|L Mm@

X = undefined

*(1) Holdinput state one setup before
Lg High to Low transition. If
Input state Low then Switch ON.
If Input state High then Switch
OFF.

*(2) SW, = SW,

PIN CONFIGURATION
SW10IN[e < v+
SW 1/0 ouT 2] [15] CLEAR/RESET
Ao (3] 4] ANALOG GND
GND 5 sw 21
sw2/0 [s P2l GND
ANALOG- GND [5] [ A,
LATCH ENABLE [7] 9 ouT sw 111
v- (] [31 1N sw 11
TOP VIEW
CDG2269CJ
(PACKAGE 10)
SW 10 IN (1] [i5] v+
SW 1/0 ouT [Z] CLEAR/RESET
Ao (5] [l ANALOG GND
GnD (4] 3] sw 211
sw 2/0 [5] BRI
ANALOG GND [6] 1] A,
LATCH ENABLE [7] [0l ouT sw 1/1
v- (2] 5] IN sw 11
TOP VIEW
CDG2269CY
(PACKAGE 21)
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TLIFAZ

SEMICONDUCTOR

CDG2269

ABSOLUTE MAXIMUM RATINGS

RECOMMENDED OPERATING CONDITIONS

V- Negative Supply Voltage ................cc.coune -20V V- Negative Supply Voltage ................. -8.0 to -15V
V+ Positive Supply Voitage ......................... +20V V+ Positive Supply Voltage ................. +8.0 to +15V
Vin Control Input Voltage Range ..... V+ +0.3V, V- -0.3V Vin Control Input Voltage Range ................ 0 to +5V
I Continuous Current, any Pin except S or D ... 20mA Top Operating Temperature Range
Is  Continuous Current, SorD .................... 30mA (C SUffix) ..o 0 to +70°C
Is Peak Pulsed Current, S or D, 80usec, 1%,
Duty Cycle ...ttt 100mA
T, Junction Temperature Range ......... -55 to +125°C
Ts Storage Temperature Range .......... -55 to +125°C
Pp Power Dissipation ............... ... 500mW
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel, unless otherwise noted, Ta = +25°C)
# SYMBOL PARAMETER MIN | TYP | MAX [ UNITS TEST CONDITIONS
1 |VaNALOG Analog Signal Range -10 +10 \
2 29 80 Vg = -10V, Ig = ~1.0mA
M~ | Channel On Resistance - =
3 | ™os(on) (Switches 2/0 & 2/1) 40 | 80 Vg = +2.0V, Ig = +1.0mA
4 100 | 160 q Vg = +10V, Ig = +1.0mA
5 13 40 Vg = -10V, Ig = -1.0mA
. Channel On Resistance _ _
| 5 |foston (Switches 1/0 & 1/1) 20 | 40 Vg = +20V, Is = +1.0mA
7 50 80 Vg = +10V, Ig = +1.0mA
8 (Vi o Logic High Level Input Voltage 45 34 y
9|V E Logic Low Level Input Voitage 10
10 e ) 0.01 0.1 Vin = 5.0V
1IN Logic Input Leakage Current UA
1 002 | 01 Vin = +15V
1211 N 04 50 Vp = +10V, Vg = -10V
DIOFF) . (Switches 2/0 & 2/1) ° LS
13 |IsioFF) fwr}(ch OFF 40 20 A Vg = +10V, Vp = -10V
eakage n
14 |1 04 5.0 Vp = +10V, Vg = -10V
DIOFF) Currents (Switches 1/0 & 1/1) ° S
15 | ls(oFF) 4.0 20 Vg = +10V, Vp = -10V
16 {1 Negative Supply Quiescent Current -.05 -0.5
— - MA  |Viy =0or V+
17 {1+ Positive Supply Quiescent Current .03 0.5
18 Data to Switch ON 180 250
19 Data to Switch OFF 100 200
20 Propagation Latch Enable to Sw. ON 180 250
21 O (Delay Latch Enable to Sw. OFF 140 200
22 g Clear to Switch ON 180 250 | nSec
23 E Clear to Switch OFF 90 150
24 |tg Set Up Time 150 120
25 [ty Hold Time 150 90
26 | Py Pulse Width 50 40
AP OFF Isolation Rejection Ratio 42 45 f = 10MHz A - 5O
og | ~'RR (Switches 1/0 & 1/1) 12 15 f = 200MHz LT
29 Frequency Roll-Off (Bandwidth) 1.0 3.0 dB |f = 200MHz, R, = 50Q
30 | Insertion Loss 20 f = 10MHz R = 500
31| (Switches 1/0 & 1/1) 30 f = 200MHz L=
32 ¢y Drain-Node Capacitance 0.6 oF Vp=0 = 1MHz,
33 [cg Source-Node Capacitance 6.0 Vg =0 Vin=0
S A ——
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TESEAZ CDG2269

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise noted)

SWITCH ON RESISTANCE SWITCH ON RESISTANCE
—V§— —VS§—
ANALOG INPUT VOLTAGE ANALOG INPUT VOLTAGE
70 70 (
Vi = 10V Vi = 450V
L / i,
z / / H ///
g VA g —==d
E Ta = +85°C '!;‘ SW10&SW 1A | Ta=+85°C /j/
o 30 30| .
T SW 1/0 & SW 11 2 _— |
SNSRI =
li ;‘/ Ta = +25°C "!._ Ta = +25°C
8 g .
g w 3
o B0 s 40 20 0 w20 e o % 0 0 20 =) °
Vs—ANALOG INPUT VOLTAGE—(Volts) Vs—ANALOG INPUT VOLTAGE—(Volts)
SWITCH ON RESISTANCE OFF ISOLATION & INSERTION LOSS
—VS— —V§—
ANALOG INPUT VOLTAGE FREQUENCY
70 ——
Vrl - :15vl " RSk
5 & : 60 0
g g T -10 E
g = T w IS 20 3
= 5 TN z
g 40 - ‘/ [ \N 7\ 5
- / 3 » wserTioN ]| >° Iﬁ
é 30 4 i 20 Y w B
?li } SWI0&SWIA | Ta= +‘as°c % ° ) S ||s o,u'\'rlnl)n
: — LI
e 0
10 Ta - +25°C 10 20 10 20 100 200
0 {—FREQUENCY— (MHz)
15 0 5.0 o 50 0

Vs—ANALOG INPUT VOLTAGE —(Volts)
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SEMICONDUCTOR

CDG2269

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise noted)

Vin—LOGIC THRESHOLD —(Voits)

IN—LOGIC INPUT LEAKAGE—(nA)

LOGIC THRESHOLD
—Vg—
SUPPLY VOLTAGES & TEMPERATURE

35

30

28 Vi = 15V
24
15
1.0
Vi = 150V
0.5|
0
-85 -35 -15 +5.0 +25 +45 +65 +85

Ta—AMBIENT TEMPERATURE—(°C)

LOGIC INPUT LEAKAGE CURRENT

— —
AMBIENT TEMPERATURE

I
V£ = £15V

//
P
/ /% N = 5.0V
N =
5.0 ’/
1T

+25 +35

+45  +55 485 475

Ta—AMBIENT TEMPERATURE—(°C)

+85

SUPPLY CURRENTS
—y G —
AMBIENT TEMPERATURE

350 T T

Vi = £18V
Vin = OV OR 15V

g
N

E 250

é ™ ///
SRRYe%C
_| 100 "4

0
+15 +25 +35 +45 +55 +65 +715 +85

Ta—AMBIENT TEMPERATURE—(°C)

SWITCH OFF LEAKAGES
—V§—
AMBIENT TEMPERATURE

100
-
: L,
& Is(0FF)
o IN
X
¥
Ll - >4
& <
v
x
s , L’ /
E - oorr)| A
T, v
g - 7
.
K2
3 Z L7 Isiorm @ Vs = 100, Vo < —tov
v |
L3 7 looFF) @ Vo = 10V, Vs = -10V|
T ez I |
i Vi = 18V
01

+15 425 +35 +45 455 485 +75 +85
Ta—AMBIENT TEMPERATURE—(°C)
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TORAZ

SEMICONDUCTOR

CDG4460

6-BIT VIDEO FREQUENCY

RAIIFN ATYYFAIIIATARN
DIGITAL CONTROLLED ATTENUATOR

ORDERING INFORMATION

FEATURES

B Data Latch
B Attenuation Range of 0 to 15.75dB
B Precise Attenuation, Selectable in 0.25dB steps
B Wide Frequency Range, up to 40MHz
B Wide Power Supply Range, £6.0 to =15V
B Lower Power Consumption, 0.5uW typ.
with £15V Power Supplies

DESCRIPTION

CDG4460J remote controlled Video Attenuators feature
Integrated Circuits with high OFF Isolation Lateral
D-MOS FETs and low-power CMOS logic with data
latches. CMOS/D-MOS ICs are mounted on ceramic
substrates along with precision, trimmed resistors. A
feature of this circuit is the ability to latch in the
attenuator setting for easy microprocessor interfacing.

PIN CONFIGURATION
TOP VIEW
anacoin[]1°® 18| ] oeo
ANALOG GND[ ] 2 15 :| DB1
v-]3 14| Jos2
LOGIC GND[ |4 CDG4460 13[]cLEAR
LATCH ENABLE[ |5 12[ v+
oe3[|e 1[I
pBa[|7 10[ ] ANALOG GND
pBs[|s 8| ] ANALOG OUT

APPLICATIONS

B Video Attenuation

B Wide Band Amplifier Gain Control
B Variable Burst Generation

B IF Amplifier Attenuation

B Frequency Synthesizers

NOTE

All devices contain diodes to protect logic inputs against
damage due to high static voltages or electric fields;
however, it is advised that precautions be taken not to
exceed maximum recommended logic or analog input
voltages. All unused logic inputs must be connected to
logic ground.

PACKAGE DIMENSIONS

L— 0. 10 NOM.
0 oz—J o 12 NOM.
0
.82 NOM. N om

g:%g L—o.as NOM.——l

ALL DIMENSIONS IN INCHES
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T DA X CDG4460

SEMICONDUCTOR
SCHEMATIC DIAGRAM
DIGITAL LOGIC CONTROL
DBO DB1 DB2 DB3 DB4 DBS
Ie 1 15 I 14 ] (] ; 7 ] 8
INPUT O‘—t:vf M ' m 1 —M T M v M +~0 outeuT
S i S
ANALOG Y. Y' Y‘I Y‘I & ANALOG
GND 02— 2 - '30 GND
1227 v+
1—430 CLEAR
—]7- DIGITAL GROUND
%o LATCH ENABLE
-
ATTENUATOR SETTING TABLE
Note: Examples only. Added attenuation can be set to any value between 0 and 15.75dB in 0.25dB steps.
ADDED ATTENUATION DATA BIT #—LOGIC SETTING
(dB) DBO DB1 DB2 DB3 DB4 DBS
0 0 0 0 0 0 0
0.25 1 0 0 0 0 0
0.50 0 1 0 0 0 0
1.00 0 0 1 0 0 0
2.00 0 0 0 1 0 0
4.00 0 0 0 0 1 0
8.00 0 0 0 0 0 1
EXAMPLES OF OTHER ATTENUATION SETTINGS
0.75 1 1 0 0 0 0
1.75 1 1 1 0 0 0
3.75 1 1 1 1 0 0
7.75 1 1 1 1 1 0
i 15.25 1 0 1 1 1 1
15.75 1 1 1 1 1 1
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TIFAZ

SEMICONDUCTOR
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V-, V+ Supply Voltages +20V V-, V+ Supply Voltage Ranges +6.0V to +15V
Vin Control Input Voltage Range V-to V+ Vin Control Input Voltage Range 0 to +6V
Va Analog Input Voltage +4.0V Va Analog Input Voltage +3.0v
| Continuous Current, any Pin 20mA Tor Operating Junction
T, Junction Temperature Range -55 to +125°C Temperature Range -40 to +85°C
Te Storage Temperature Range -55 to +125°C
Po Power Dissipation 600mwW
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, Ta = +25°C)
# SYMBOL PARAMETER MIN | TYP | MAX| UNIT| TEST CONDITIONS
1 Vin High Level Input Voltage 45 34 \"
2| o Vi Low Level Input Voltage 1.0
3 E Iy Logic Input Leakage Current 001 | 01| pA |Vin=+50V
4 5 0.02 0.1 Vin = +15V
5 I- Negative Supply Quiescent Current -0.5 | -100 KA |[Vin=0or V+
6 I+ Positive Supply Quiescent Current 0.5 100
7 Insertion Loss 6.0 dB |Re=1500Q,R.=75Q
1) Attenuation Setting=0dB
8 <§[ teo Propagation | Data to Attn. Set 140 | 250 | o |Vw=50V
9| 2 tec Delay Clear to Attn. Reset 100 | 220
10 E ts Set Up Time, Data to Latch Enable 150 nS
1 tn Hold Time 150 nS
Latch Enable to Data OFF
FUNCTIONAL BLOCK DIAGRAM TRUTH TABLE
: 5 LATCH
ANAL?S ATTENUATOR 33¢LOG ENABLE | CLEAR ATTENUATOR
1504 2 10 “l 7:” 0 0 Holds data pattern already set.
R
N ' i ' X 1 Sets all data bits high-max.
r = attenuation
4 LOGIC CONTROL ' 13b—cLear 1 0 Latch transparent, attenuation
= | 15 14 6 7 8 : 5 per setting
17 7 1 1 1 | x = don't care, Logic ‘0’ < 1.0V, Logic ‘1’ = 4.5V
DB0 DB1 DB2 DB3 DB4 DBS5 LATCH
ENABLE

NOTES:

1. Analog Input Ground (pin 2) and Analog Output
Ground (pin 10) must be connected to a common
point.

2. Logic Ground (pin 4) must be isolated from Analog
Ground (pins 2 & 10).

LATCH DATA
If Clear is High (Logic ‘1" on pin 13) all Data Bits are set
to logic ‘1’ for maximum attenuation.

If Latch Enable is High (logic ‘0’ on pin 5) then Latch is
transparent.
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SEMICONDUCTOR

CDG4460

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C)

ACCUMULATED ATTENUATION

V8
FREQUENCY
+10 T
V4 = +16V, V- = 15V
Rg = 1602, Ry =762
+5 {
ATTENUATION SETTING
g; 0 0.76d8
2 1.76d8
O 5
= 3.75d8
< 7.75d8
2 w0 B——i
: )
-15
<
Y 15.75dB
-20
—25
10 20 30 a0 50 60
f-FREQUENCY-MHz
SINGLE-BIT ATTENUATION CHANGE
vs
LOAD RESISTANCE
+0.2
V+ = +15V, V- = 15V
Rg = 1500
0.5 1 2 iKkHz
]
o 010 w
g
§+o.os 05481
g m ATTENUATION SETTING
E o ————g? - ;
< —— 0.2548
] \\
£-00s %
< 1.0d8
-0.10
-0.15

50 60 70 80

R -LOAD RESISTANCE (OHMS)

SINGLE-BIT ATTENUATION SETTING ERROR

vs
FREQUENCY
0.0 T
0.6d8 ///1.0a8
AL A /
_ —05
[
s
z \
=} !
<
5 4.0d8
Z -0 ———
E
<
8.0d8
-15
V+ = +15V, V- = -15V
Rg = 1502, Ry = 75Q ATTENUATION SETTING
1
10 20 30 40 50 60
j-FREQUENCY (MHz)
SINGLE-BIT ATTENUATION CHANGE
vs
LOAD RESISTANCE
+0.8 T
V4= +15V, V- = -15V
Rg = 15062
Y061/ qkHz
o
s
w 04 8.0dB
Z ~4.0d8
T +02 ——
2 2008
g . \ ATTENUATION SETTING
é ATTENUATION SETTING \\ 2.0d8
M
w ———
£-02 4.0d8
5 X
o4 8.0dB
-0.6
50 60 70 80 ) 100

Ry -LOAD RESISTANCE (OHMS)

NOTE— Attenuation settings are normalized to exclude
insertion loss in all curves.
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TEOREAZ CDGA4460

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C)

SINGLE-BIT ATTENUATION ERROR ACCUMULATED ATTENUATION ERROR
Vs vs
ATTENUATION SETTING ATTENUATION SETTING
030 V4 < 416V, V- = 16V o8 V4 2 416V, V- = 15V
Rg = 15082, Ry =768 Rg = 15081, R, = 750
025 05
@ ) @
3 020 2 o4
s &
Z o015 £ 03
3 g 4
E 010 ® £ 02 7
E 0.05 R E o ' $
0 0
-0.05 -0.1
025 050 100 200 400 8.00 025 075 175 375 7.75 1575
ATTENUATION SETTING (dB) ATTENUATION SETTING (dB)
ACCUMULATED ATTENUATION ERROR ACCUMULATED ATTENUATION ERROR
vs Vs
1o FREQUENCY FREQUENCY
' V4= 416V, V- = 16V 08 V= +1BV, V- = 16V
. Rg = 1508, R, = 750 Rg = 150¢%, R|_= 750
o ; !
8. \k 8., \NTTE[NUATION SETTING /
= \\ ATTENUATION SETTING T \
] o 0.76dB
€ .o N 7-75d8 € 6o
8 15.75d8 :z: \\‘ //\\
E —~3.0 y N\ 5_0.75 \\\_/ /
3 \| N7 |
E —-4.0 N E“"”
< « 37548
-5.0 -1.25
-60 -1.50
10 20 30 40 50 60 10 20 30 40 50 60
§-FREQUENCY (MHz) J-FREQUENCY (MHz)
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SEMICONDUCTOR

CDG4460

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C)

INSERTION LOSS CHANGE (dB) ATTENUATION CHANGES (dB)

INPUT IMPEDANCE (OHMS)

SINGLE-BIT ATTENUATION CHANGES
SUPPLY VOLTAGES

20 T 1
NB\ Rg = 16002, R = 76Q
+15 P
\\
+1.0
+0.5 \ \
\
0 |0.25d8
0dB
1.0d8B, —
_05 }-2.0d8 g/,l/
4.0d8 L]
-1.0 |-8.0d8
ATTLENUA]TION SIETTIN(
-5
160 $7.0 $8.0 :8.0 10 11 $12 +13 14 t1§
V+, V- -SUPPLY VOLTAGES (VOLTS)
INSERTION LOSS CHANGE
v8
s LOAD RESISTANCE
’ I
V4= +16V, V- = -16V
+1.0 | R = 1600 ]
T = KkHz L~
ATTENUATION SETTING = 0dB
+05 //J
. //
-05 //
-1
-15
-20
50 60 70 80 90 100
R(_-LOAD RESISTANCE (OHMS)
INPUT IMPEDANCE
Vs
o FREQUENCY
T T
V+ =415V, V- = -16V
R =75Q
160
140
ATTENUATION SETTING = 0dB
120 \
100
\\ e
80 ~—]
60
40
] 10 20 30 40 50

f~FREQUENCY (MHz)
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SEMICONDUCTOR
8-BIT HIGH FREQUENCY

AL AALITRAIL

A N N
TAL CONTROLLED ATTENUAT K

CDG4469

Y ey
il

FEATURES

B Input Voltage up to 6.0V
B Attenuation Range of 0 to 127.56dB
B Precise Attenuation Selectable in 0.5dB steps
B Wide Frequency Range, up to 5MHz
B Constant Input Impedance of 650 ohms
B Wide Power Supply Range, £6.0 to =15V
B Lower Power Consumption, 0.5uW typ.
with £15V Power Supplies

DESCRIPTION

Topaz Semiconductor CMOS/D-MOS high frequency
attenuators feature high-speed, low-power CMOS input
logic and level translation circuitry and high speed, low
capacitance Lateral D-MOS switches. CMOS and Lateral
D-MOS circuitry are fabricated together on single silicon
chips and mounted on hybrid circuit substrates with
precision trimmed resistors.

APPLICATIONS

B Video Attenuation

B Digital Amplifier Gain Control
B Variable Burst Generation

B Log D/A Conversion

B Frequency Synthesizers

All devices contain diodes to protect inputs against
damage due to high static voltages or electric fields;
however, it is advised that precautions be taken not
to exceed the maximum recommended input voltages.
All unused inputs must be connected to an appropriate
logic level.

ORDERING INFORMATION

PIN CONFIGURATION
TOP VIEW
ANALOG IN[ |1 ¢ 16[_]oBo
ANALOG GND[_| 2 15[ _JoB1
v-]s 14[Jos2
GND[ 4 CDG4469J 13[JoBs3
oB4[ |5 12[ v+
oes[|e n[Ine
ose[ |7 10[ ] ANALOG GND
os7[ |8 8| ] anaLoG out

PACKAGE DIMENSIONS
L_—ﬁ
073
NOM. w
0860 7
0.880

|
l—— |——>| [+—0.10 NOM.
oo:—o] a[‘«o.m NOM.
o 0.25

.82 NOM. ‘ NOM"{

g:%g +-0.35 NOM. ]

ALL DIMENSIONS IN INCHES
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T NEA X CDG4469

SEMICONDUCTOR

SCHEMATIC DIAGRAM

DIGITAL LOGIC CONTROL
DB4 DBS DB6 bB?7

I; rsz j_“sa _T_13s4 _T_sss _T_sse .j_’s7 —4_“83
T T |

L_r'ﬁ_._tTl_v_ﬁ 1
1 l | 2
—AAA—4— A AN ——AAA——AN— —O
3 3 > > > > S 460
3 3 EXTERNAL
2 S1a S2a S3a San SsA SeA $7a Ssa 10
O * ®- - * 8- < - * O
ALL RESISTOR VALUES IN OHMS v —3
$; —$g - LOGIC 0" ON F—

S14 — Sga - LOGIC '0° OFF

ATTENUATOR SETTING TABLE

Note: Examples only. Added attenuation value can be set between 0 and 127.5 dB in 0.5 dB steps.

ADDED ATTENUATION DATA BIT #—LOGIC SETTING
(dB) 0 1 2 3 4 5 6 7
0 0 0 0 0 0 0 0 0
05 1 0 0 0 0 0 0 0
10 0 1 0 0 0 0 0 0
20 0 0 1 0 0 0 0 0
40 0 0 0 1 0 0 0 0
8.0 0 0 0 0 1 0 0 0
16 0 0 0 0 0 1 0 0
32 0 0 0 0 0 0 1 0
64 0 0 0 0 0 0 0 1
EXAMPLES OF OTHER ATTENUATION SETTINGS )
15 1 1 0 0 0 0 0 0
35 1 1 1 0 0 0 0 0
155 1 1 1 1 1 0 0 0
315 1 1 1 1 1 1 0 0
63.5 1 1 1 1 1 1 1 0
127.5 1 1 1 1 1 1 1 1
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TLORAZ

SEMICONDUCTOR

CDG4469

ABSOLUTE MAXIMUM RATINGS

V-, V+ Supply Voltages

120V

RECOMMENDED OPERATING CONDITIONS

V-, V+ Supply Voltage Ranges

16.0V to 15V

Vin Control Input Voltage Range V-toV+ Vin Control Input Voltage Range 0to +5V
Va Analog Input Voltage +8.0V Va Analog Input Voltage +8.0V
| Continuous Current, any Pin 20mA Tor Operating Junction Temperature
T, Junction Temperature Range -55 to +125°C Range -40 to +85°C
Ts Storage Temperature Range -55 to +125°C
Po Power Dissipation 600mW
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, Ta = +25°C)

# SYMBOL PARAMETER MIN | TYP | MAX| UNIT| TEST CONDITIONS

1 Vin High Level Input Voltage 5.0 34 v

2 o Vi Lower Level input Voltage 1.0

3 E In Logic Input Leakage Current 0.01 0.1 MA | Vin=+5.0V

4 U|-) 0.02 0.1 Vin = +15V

5 I- Negative Supply Quiescent Current -05 | -10 MA |Vin=0o0rV+

6 I+ Positive Supply Quiescent Current 0.5 10

719 Insertion Loss 39 45 dB |Rn=6500Q, R.=450Q

5 Attenuation Setting=0dB

8 E ton Turn-ON Time 140 250 ns | Vm =50V

9| 0O tott Turn-OFF Time 100 220
BLOCK DIAGRAM

— ol—
ANA"?S ATTENUATOR gﬁ‘T\LOG
r 2 10 -—-1_
LOGIC CONTROL
1% 15 14 13 6 7 8
T 11 IR

DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7

All Data Bit Pins must be connectto logic ‘0’ or
Logic‘1’inputaccording to Attenuation Setting.




TLORAZ

SEMICONDUCTOR

CDGA4469

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C)

Note: For additional performance curves refer to ANO02, CDG4469J Applications Note.

FREQUENCY RESPONSE vs ATTENUATION

ATTENUATION—(dB)

ATTENUATION—(dB)

ATTENUATION ERROR — (dB)

0|
~ | V-, V* = £15V
R ' AL = 4500
ol -
1.0| \\
\ ATTENUATION ____|
I \ \ SETTING
0 \\
\ k
~ N
3 - T 1048 l.sm; 0d8
0 25 75 TL 125
1{—FREQUENCY —(MHz)
FREQUENCY RESPONSE vs ATTENUATION
V-, V= 15V
Ry = 4500
2.0 \\ ATTENUATION
" \ SETTING
R [ *\'*s.o‘?’i 2068 2. - —
0 25 5.0 75 10 125
{—FREQUENCY —(MHz)
ATTENUATION ERROR vs ATTENUATION SETTING
0.3 - . : .
eg: ATTENUATION SET TO 32.5dB | +
SETTING ERROR = +0.10dB -0.17dB = -0.07dB
0.2 i
0.1}—@
®
0 4
V-, V4 =£15V 4
-0.1 pb—— RL = 45002
f=1KHz 4
—0.2
0 05 1.0 4.0 80 160 320 64.0

ATTENUATION SETTING — (dB)
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TORAZ

SEMICONDUCTOR

CDG4469

TYPICAL PERFORMANCE CHARACTERISTICS (Cont) (T. = +25°C)

ATTENUATION CHANGE — (dB) ATTENUATION CHANGE — (dB)

ATTENUATION ERROR — (dB)

ATTENUATION CHANGE vs SUPPLY VOLTAGES

025 —— l T T
\ ATTENUATION R|=450Q
0.20 SETTINGS (dB) f= 1KHz
015 ——
0.10 o \\V
05 \\\
0.05 S P
N N
\.‘ ——
0 | 3
50 60 70 80 90 10 11 12 13 14 15 16
V-, V+ — SUPPLY VOLTAGES — (VOLTS)
ATTENUATION CHANGE vs SUPPLY VOLTAGES
ATTENUATION R_= 4500
SETTINGS (dB) f= 1KHz
0.4 AN
32 \
16
8.0 & \
0.2 :
:'\\
0 1
50 60 70 80 90 10 11 12 13 14 15 16
V-, V+ — SUPPLY VOLTAGES — (VOLTS)
ATTENUATOR ERROR vs LOAD RESISTANCE
8.0 T T T T
64 ATTENUATION V-, V+ = 15V
6.0 SETTINGS (dB)
° \\\
4.0 AN
4.0 \ \\\
2.0 ~
0.5 P——
° Sy
-2.0 P—
-4.0

100 200 300 400 500 600 700 800 900 1000

R — LOAD RESISTANCE — (ohms)
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T LRAZ

SEMICONDUCTOR
APPLICATIONS
GAIN CONTROL 0 to +60dB
ANALOG OUT
R1
ANALOG IN
470
453
® CDG4469 !
2 10
416161413 6 6 7 8| |
= —_4 =
=11 11]
DBO 12346567
LOGIC CONTROL
ALL RESISTOR VALUES IN OHMS
Ry — 0dB ADJUST
ATTENUATOR/AMPLIFIER
insv
75K
10uF <
i} )
1 )
o—e 12 ® ANALO
ANALOGIN | CDG4469 o NALgaouT
416151413 5 8 7 8
=TT
g0 12 34567

3
4 470
LOGIC CONTROL =
ALL RESISTOR VALUES IN OHMS -1V

RANGE - +40 TO -87.5dB
FREQUENCY — UP TO 500KHz

LOG D-A CONVERTER

+10V

o— 9‘——-3——l\<our PUT
CDG4469 - —O

R

1

N
-
(-]
-
(4]
ey
&»
-
w
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TOFEAZX

SEMICONDUCTOR

CDG4500

4-CHANNEL CMOS/D-MOS
HIGH-FREQUENCY MULTIPLEXER

ORDERING INFORMATION

B High OFF Isolation, >62dB @ 10 MHz

B Low Channel-to-Channel Crosstalk, >80dB
@ 10 MHz

B 5 Volt CMOS Compatible Inputs

B Low ON Resistance, 40 Q typ.

B Wide Bandwidth, -3.0dB @ 100 MHz

B Wide Analog Signal Range +10V to -10V

B High Speed Logic Control

DESCRIPTION

Topaz Semiconductor CMOS/D-MOS Analog Multiplexer
feature high-speed, low-power 5 voit CMOS input logic
and level translation circuitry and high speed, low ca-
pacitance Lateral D-MOS switches. CMOS and Lateral
D-MOS circuitry are fabricated together on a single
silicon chip. This part is designed for applications where
high “off” isolation at high frequencies is needed. The 14
pin configuration gives a compact board layout without

FUNCTION DIAGRAM
Ag A €
L1
2 1
DECODER
[ Y- —
INTO— 1
s R
IN2O ~ L 14
9 —— b—Oout
IN3 O— - 1
1 ———
INg O— e
FUNCTION TABLE
ENABLE Ao A CHANNEL
H X x OFF
L L L S
L H L S
L L H S
L H H Sa

x = UNDEFINED

APPLICATIONS

B RF & Video Switches
B High Speed Precision Data Acquisition

impacting “off” isolation and by use of the enable allows
higher levels of multiplexing.

All devices contain diodes to protect inputs against
damage due to high static voltages or electric fields;
however, it is advised that precautions be taken not to
exceed the maximum recommended input voltages. All
unused inputs must be connected to an appropriate logic
level (either Vec or GND).

PIN CONFIGURATION

N

ENABLE[ |1
a2
A1E3
v+ [ s

14| Jour
13 Jv-
12[ |ne
[ Jine

w1 ]s 10 Jnre
IN2[ |6 EEE
GNDD 7 8] |nic
TOP VIEW
CDGA4500AK CDG4500BJ
CDG4500BK CDG4500CJ

(See Package 14)

(See Package 9)
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TLORAZ

SEMICONDUCTOR
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voitage -20V V- Negative Supply Voltage ............ -8.0to -15V
V+ Positive Supply Voltage ... +20V V+ Positive Supply Voltage ............. +8.0 to +15V
Vin Control Input Voltage Range .... V++0.3V, V--0.3V Vin Control Input Voltage Range ............ 0to +5V
I Continuous Current, any PinexceptSorD .. 20mA Tor  Operating Temperature
Is Continuous Current, SorD ................ 30mA (ASUffiX) «.ovviiiiniinnnnininns -55 to +125°C
Is Peak Pulsed Current, S or D, 80usec, 1%, (BSUffiX) ...vviiiiiiiiinieinnns -25 to +85°C
DutyCycle .......coooviiviiineniininnnnnn 100mA (CSUfiX) «.oviviiiieriiiiiinennns 0 to +70°C
T Junction Temperature Range ........ -55to +125°C
Ts Storage Temperature Range ........ -55 to +125°C
Po Power Dissipation (derate at 12mW/°C,
above +85°C) .......iiiiiiiiiiiiiiiiiene 500mwW
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel, unless otherwise noted, Ta = +25°C)
# SYMBOL PARAMETER MIN| TYP|MAX| UNITS TEST CONDITIONS
1 | Vanaoa Analog Signal Range -10 +10 \
2 40| 80 Vs = -10V
3 | roson Channel On Resistance 40| 80 Q Vg = +2.0V
4 100 | 160 Vs = +10V
5 | Vim S | Logic High Level input Volitage 45| 34 v
6 |V AT Logic Low Level Input Voltage 1.0
Ly T | Logic Input Leakage Current TN N Ak il
8 | " | ogere 9° 0.02] 0.1 Viu = 15V
9 | loworm c 0.2 | 5.0 Vp=+10V, Vg =-10V
itch OFF nA
10 | lsom Switch OFF Leakage Current 0450 Ve = +10V, Vo= 10V
1 |- N i -2.0] 4/
ega'hve Supply Ql'masoem Current 2.0|-4.0 mA Vi = 0 Or V+
12 | i+ Positive Supply Quiescent Current 20} 40
13 | ton 5 Switch Turn-On Tin'm (All ir?puts) 150 | 250 nsec Vio = 5.0V
14 | torr v Switch Turn-OFF Time (All inputs) 120 | 220
1 All
> | com N |Allcrosstak 2 dB | f=10MHz R, =500
16 A | Single Channel Crosstalk 80
17 “l‘ Frequency Roll-Off (Bandwidth) 1.0 | 3.0 f = 100 MHz, R = 500
N .0 | 12.0 Vo=0
18 | co ¢ [ Output Node Cap?cltance 8.0 oF b f=1MHz, Ve =0
19 | C Input Node Capacitance 25|40 Vs=0
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel, unless otherwise noted)
LIMITS AT TEMPERATURE EXTREMES
SYMBOL PARAMETER MAXIMUM @ Ta = UNITS TEST CONDITIONS
-55°C|-25°C|+70°C[+85°C|+125°
1 VanaLoa Analog Signal Range +10 | £10 | £10 | £10 | £10 v
2 80 | 80 | 120 | 120 | 150 Vs =-10V, Is = -1.0 mA
3 rosion s Channel On Resistance | 80 | 80 | 120 | 120 | 150 Q Vg =+2.0V, Is=+1.0 mA
4 T 160 | 160 | 240 | 240 | 300 Vs = +10V, Is = -1.0 mA
5 | A | Logic Input 01]01)}10] 10 10 A Vin = +5.0V
6 " 'Ir Leakage Currents 0101 20|20 20 Vi = +15V
7 loorr C | Switch OFF 50 | 50 | 100 | 100 | 1000 nA Vo=+10V,Vs=-10V
8 Isiorm) Leakage Currents 50 | 50 | 100 | 100 | 1000 Vg=+10V, Vp=-10V
- . ! .0 | 4. -4
9 | Supply 40|40 4.0 0 0 mA V= 0 Or Vi
10 I+ Quiescent Currents 40| 40| 40| 40| 40
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TEORAZ

SEMICONDUCTOR

CDG4500

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C, per channel, unless otherwise specified)

SWITCH-OFF ISOLATION REJECTION RATIO

1DS(ON) — SWITCH ON RESISTANCE (OHMS)

C — CAPACITANCE (pF)

—VS—
FREQUENCY
3 100
[=] N
E 90 P X
z 80
g N
Z 60
8 N
g 50 g
” ™
i V-, V4 = £15V
CHP R R
s L LI
1 2 5 10 20 50 100
f- FREQUENCY (MHz)
SWITCH ON RESISTANCE
ANALOG VOLTAGE
200
175
150 V-, V4 = $16V
[~ R =500
128 Tp=+126°C //
100 ? /
Tp=+85°C_ | /
7 = //
50 -~
Tp =+26°C
2% A -
. 1
-10 -5.0 0 +5.0 +10
Vg — SOURCE VOLTAGE (VOLTS)
CAPACITANCE
—VS—
ANALOG INPUT VOLTAGE
12,0
V=, V+ =15V
9.0 \
: Cout
6.0 +
f
3.0 e
Cin
0
~10 ~5.0 0 +5.0 +10

Vg — ANALOG INPUT (VOLTS)

INSERTION LOSS
—VS—
FREQUENCY
0 T
. R = 1KQ ™
8 V- ve=si5V
= Vg=0.1Vgums
4
2 4
& Ry = 500
2 5
El M
- 6
7
8
1 2 5 10 20 50 100
1 — FREQUENCY (MHz)
SWITCH-ON RESISTANCE
—ve__
SUPPLY VOLTAGES
& 200
3
o 175
3 R =600
z 150 Vg =0.1Vpmus +—
I f=1KHz
@ 125
&
Z 10 Tp = +125°C
z ” ™~ Tp = +85°C
e —~—~
& 50 )\\-’\\‘Q
'—z~ Tp = +25°C
% 2
+5.0 7.6 10 +12.5 +15
V-, V+ — SUPPLY VOLTAGE (VOLTS)
SUPPLY CURRENTS
—VS—
AMBIENT TEMPERATURE
35
ol
3 Vs
C 25
g
T 20
3 -
% 15
: -
‘? 1.0
05

o
-50 -25 [} +25 450 +75 +100 +125

Ta — AMBIENT TEMPERATURE (°C)
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=LA 2 CDG5341
SEMICONDUCTOR

DUAL MONOLITHIC SPST CMOS/D-MOS
T-CONFIGURATION ANALOG SWITCH

ORDERING INFORMATION

FEATURES APPLICATIONS
B Ultra High OFF Isolation, > 80 dB B RF & Video Switches
@ 10MHz B Data Acquisition

B Low Channel-to-Channel Crosstalk,
>80dB @ 10MHz

B CMOS Compatible Inputs

B Low ON Resistance, <110Q

B Wide Bandwidth, -1.0dB @ 50MHz

DESCRIPTION

Topaz Semiconductor CMOS/D-MOS Analog Switches feature high-speed, low-power 5V CMOS input logic and level
translation circuitry and high speed, low capacitance Lateral D-MOS switches. CMOS and Lateral D-MOS circuitry are
fabricated together on a single silicon chip.

All devices contain diodes to protect inputs against damage due to high static voltages or electric fields; however, it is
advised that precautions be taken not to exceed the maximum recommended input voltages. All unused inputs must be
connected to an appropriate logic level (either Ve or GND).

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION
S o Ao A\:\c 0Dl V+ Eo ~ E S
o - COMMON | COMMON | [Z El COMMON |

|
INI o—ﬁD——;Do DI INI
-0 GND E EI

GND [4] 1] N/C
S2 o #\(} Ao 0 D2 D2 E @ IN2
. _ L _
' O COMMON 2 V- @j 9] s2
IN2 " \
° D D> COMMON 2 [7] 8] N/C
Top View
Two SPST 'T' Switches per Package. CDG5341AK CDG5341BJ
Switches shown in Logic '0’ Input Position. CDG5341BK CDG5341CJ
Compensation Networks can be connected to Common 1and (See Package 14) (See Package 9)

Common 2.
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TORAZ CDG 5341

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)

OFF ISOLATION REJECTION RATIO SWITCH ON RESISTANCE
—VS— —VS§—
FREQUENCY FREQUENCY
~ - 138
N £
90 I € 130
§ J | V+,V - =1 16V
= N § VANALOG = 100m V1
z 85 A Z 125
= 17Z]
S w0 N 2 120
8 N £
= 4
w 7 \\ 5 s /
c 5
' 70 \ £ 1o e /
« AN z
g V4,V — =115V ™ L
85— g =500 § 108
Al :
60 L = 100
10 20 50 10 20 50 100 0 20 50 10 20 60 100
f - FREQUENCY — (MHz) f — FREQUENCY — (MHz)
SWITCHING TIMES
—VS—
SUPPLY VOLTAGES
350
300 AN

250 \

. N\

o \\
S

SWITCHING TIME — (nSec)
g

0 15.0 10 15

SUPPLY VOLTAGES — (VOLTS)
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TORAZ CDG 5341

SEMICONDUCTOR
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage ................. -20V V- Negative Supply Voltage ........... -8.0 to -15V
V+ Positive Supply Voltage .................. +20V V+ Positive Supply Voltage ........... +8.0 to +15V
Vin Control Input Voltage Range ......... V++0.3V, Vin Control Input Voltage Range  .......... 0to +5V
V--0.3V Vs Analog Switch Voltage Range ...... -10 to +10V
I.  Continuous Current, any Pin Tor Operating Temperature
ExceptSorD ......ciiiiiiiiiiiiiiiin 20 mA (ASuUffix) .....ccoiiiiiiiiiiii, -55to +125°C
Is Continuous Current, SorD ............. 30 mA (BSuffix) .....covviiiiiiiiiiitn. -25 to +85°C
|s Peak Pulsed Current, S or D, (CSuffix) ......cvvviiiiiii... 0to +70°C
80usec, 1%, Duty Cycle ................ 100 mA
T, Junction Temperature Range ..... -55 to +125°C
Ts Storage Temperature Range ...... -55 to +125°C
Pp Power Dissipation (derate at
12mW/°C, above +85°C) .............. 500 mW
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V per channel, unless otherwise noted, Ta = +25°C)
# SYMBOL PARAMETER MIN| TYP| MAX| UNITS TEST CONDITIONS
1 VanaLoc Analog Signal Range -10 +10 \%
2 100| 160 Vs =-10V, Is = -1.0 mA
3 rosion Switch ON Resistance 110 | 160 [¢} Vs =+2.0V, Is = +1.0 mA
A NN ann AN =140\ I — _1 0 A
g s LUV | vcu VS T TIUV, IS T TV imiA
5 Vin T High Level Input Voltage 45| 34 v
6 Vi A Low Level Input Voltage 1.0
7 T 0.01| 0.1 Vin = +5.0V
icl t
8 Iin c|: Logic Input Leakage Current 0021 04 uA Voo = +15V
9 loiorF) ) 02| 5.0 Vp = +10V, Vs = -10V
Switch OFF Leak C t A
0 | Isom wite eakage Lurren 04|50 " Vs = +10V,Vp = -10V
1 1- Negative Supply Quiescent Current -0.1] -0.5 B
12 I+ Positive Supply Quiescent Current 01| 05 HA Vi =0orv+
13 ton D Switch Turn-On Time 150 | 250 B
14 torr y | Switch Turn-OFF Time 120 220| "¢ | Vw oSOV
15 Oirn N OFF Isolation, Rejection Ratio 80 dB f =10 MHz, R, = 50Q
16 Ccra A | Cross-Coupling Rejection Ratio 80 dB f =10 MHz, R_ = 50Q
17 “In Frequency Roll-Off (Bandwidth) 1.0} 3.0 dB f =50 MHz, R, = 50Q
18 Cq Drain-Node Capacitance 0.3 Vp=0
C -1 -
19 Cs Source-Node Capacitance 3.0 PF Vs=0 MHz, Vi =0
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel)
LIMITS AT TEMPERATURE EXTREMES
# SYMBOL PARAMETER MAXIMUM @ T4 = UNITS | TEST CONDITIONS
-55°C | -25°C | 70°C | +85°C| +125°C
1 VanaLos Analog Signal Range +10 +10 +10 +10 +10 \%
2 160 160 240 240 300 Vs =-10V, Is = -1.0 mA
3 r'osion) s Switch On Resistance 160 160 240 240 300 Q Vs = +2.0V, Is = +1.0 mA
4 T 320 320 480 480 600 Vs = +10V, Is = -1.0 mA
5 | A Logic Input 0.1 0.1 1.0 1.0 10 A Vin = +5.0V
6 ™ T | Leakage Current 0.1 0.1 2.0 2.0 20 H Vin = +15V
7 loworr) I Switch OFF 5.0 5.0 100 100 1000 nA Vp = +10V, Vs = -10V
8 is(opr) C Leakage Curreﬁ‘ 5.0 5.0 100 100 1000 Vs = +10V. VD = —10V
9 I- Supply -0.5 -0.5 -20 -20 -100 _
10 1+ Quiescent Currents 05 05 20 20 100 HA Vin =0o0r V+
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T LA X LATERAL AND VERTICAL D-MOS FETs

SEMICONDUCTOR

PAGE(S)
M+ PRODUCT ENHANCEMENT FLOW (JANTX EQUIV.) 3-2

PRODUCT SELECTOR GUIDES
N-Channel, Enhancement-Mode, Lateral D-MOS 3-5
N-Channel, Depletion-Mode, Lateral D-MOS 3-5
N-Channel, Enhancement-Mode, Vertical D-MOS 3-4
P-Channel, Enhancement-Mode, Vertical D-MOS 3-3
LATERAL & VERTICAL D-MOS FET SUBSTITUTION GUIDE 3-6 to 3-23
J-FET SUBSTITUTION GUIDE 3-24, 3-25

PRODUCT DATA SHEETS 3-26 to 3-160
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TORAZ M+ PROCESS OPTION FLOW CHART

SEMICONDUCTOR

MIL-STD-750 TEST METHODS }

Gross Leak
Method 1071
Condition C, Fluoro-Carbon

' '

Preseal Visual Inspection
Method 2072

Stabilization Bake Electrical Test
Method 1032 100% to 25°C Static Tests
24 Hours ® Ta = +150°C Plus gfs

' '

Temperature Cycle
Method 1051 Gate Stress Burn-In

20 Cycles, —55°C and :/lseéhad 1039, Condition A
+150°C, 10 Min at Extremes ours

l l

Constant Acceleration Electrical Test
Method 2006 100% to 25°C Static Tests
20K G, Y1 Orientation Plus gfs
Fine Leak External Visual Inspection
Method 1071 Method 2071
Limit, 5 x 10-8 atm/cc/sec Sample Inspection

NOTES:

1. Device mark after seal and prior to first electrical test.

2. Applicable to TO-18, TO-39 and TO-72 hermetic packages.

3. Off Shore build, US test and Burn-In and QC inspection.

4. All devices are shipped with shorting rings on leads.

5. All devices are shipped in bulk, packed in anti-static bags.

ORDERING INFORMATION:
To order standard catalog parts with M+ Product Enhancement,
add /M to standard part number. eg: SD215DE/M
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T =LA X D-MOS PRODUCT SELECTOR GUIDE

SEMICONDUCTOR

P-CHANNEL ENHANCEMENT-MODE VERTICAL D-MOSFETs

BV ey Tosom Single Single Single Single Single Quad Octal wmgn :eg
(Voits) (ohms) T0-18 T0-39 T0-92 T0-92R T0-237 T0-237 14-Pin DIP Single

MN MAX Hermetic | Hermetic Plastic Plastic Plastic Plastic Plastic $0T-89
-400 700 SD2204BD APO140NA

75 VP0540N3 CF

300 600 APQ130NA

-200 600 APQ120NA

100 50 SD2107DD | SD2107HD | SD2107BD SD2107AD CF CF

VP1008L VP1008M

-90 8.0 VPO109N3

80 5.0 VP0808L VP0808M

60 8.0 VPO106N3

-40 8.0 VP0104N3

CF - Contact Factory
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TORAZ D-MOS PRODUCT SELECTOR GUIDE

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE VERTICAL D-MOS FETs

Surface

BV e Toson Single Single Single Single Single Quad Octal Mount
(Voits) (ohms) T0-18 T0-39 T0-92 | TO0-92R T0-237 | 14-PinDIP | 18-PinDIP | Single
MIN MAX Hermetic | Hermetic Plastic Plastic Plastic Plastic Plastic S0T-89
600 €0 SD1500BD SD1500CY
550 SD1501BD
450 700 $D12000D

35 SD11000D | SD1100HD
400 500 SD1201DD SD1201BD

350 ANO140NA

25 SD1101DD | SD1101HD | SD1101BD
300 300 ANO130NA
250 10 SD1102DD | SD1102BD
240 10 VN2410L VN2410M
200 300 ANO120NA

250 SD1202BD

28 SD1122BD

10 SD1113DD | SD113HD | SD113BD
7.0 SD1112DD | SD1112HD | SD1112BD

100 100 ANO1T10NA
4.0 SD1107DD | SD1107HD | SD11078BD SD1107N
3.0 TNO110N3
25 CF CF
06 2N6782
SD3300HD | SD33008BD SD3300AD
0 3.0 VNO109N3
60 15 VN2222LL VN2222LM
55 VQ1000J
50 $D1106DD 2N7000 BS170 | SD1106AD
VNOS10LL VN10LM
VN10KN3
4.0 SD11278BD
3.0 TNO106N3
VNO106N3
25 SD11170D | SD1117HD | SD11178D CF SD1117N
SD11378D
0.6 2N6781
04 SD3301HD | SD3301BD SD3301AD
40 30 VNO104N3

CF - Contact Factory




TEAZ D-MOS PRODUCT SELECTOR GUIDE

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE LATERAL D-MOSFETs

BV | BVay | Tosq | SINGLE | SINGLE | SINGLE |SINGLE | DUAL | QUAD Surace Mount Packages
(Volts) | (Voits) | (ohms)| TO-39 | T0-52+ | T0-72 | TO-92 T0-78 | 14/16-Pin | QUAD | SINGLE | SINGLE
MIN MIN MAX | Hermetic | Hermetic | Hermetic | Plastic | Hermetic Dip S0-14 | SO0T-89 | SOT-143
100 05 10 SD221HD
60 05 90 SD220HD
30 10 ) SD211ADE*
70 SD210DE
2NT104
SD211DE* sST211°
2N7105°
05 80 TZ4008D* SD5200N*
70 SD5100N*
% 2 60 SD219DE*
15 SD217DE*
05 130 SD304DE*
) SD2000C
$D201DC”
6.0 SD204HD
SD205HD"*
2 2 ) SD215ADE"
70 SD214DE
2N7108 SDS000N* | SD5400CY*
SD215DE"* SST215¢
2N7109°
05 100 SD306DE*
8 SD303DC"
50 SD202DC
SD203DC*
20 124048D* TZ404CY"
15 15 70 SD5002N°_| SD5402CY*
05 80 124028D"
) SD5101N*
60 124038D°
10 10 70 SD212DE SD411HD*
2N7106
SD213DE* SD5001N°_| SD5401CY* SST213°
2N7107
* - Gate Protective Diode(s) + - 4-Lead TO-52 Package CF - Contact Factory
N-CHANNEL DEPLETION-MODE LATERAL D-MOS FETs
BV, BV Tosion Single Single Single Single Dual Quad Dual
(Volts) | (voits) | (ohms T0-39 T0-52+ T0-72 T0-92 To-78 | 16-PInDIP|  S0-8
MIN MIN MAX Hermetic | Hermetic | Hermetic Plastic Hermetic Plastic | Surface Mount
2 10 75 SD2200DE*
150 SD2100DE* T25911HD* | SD5501N* | Tzse11CY*

* - Gate Protective Diode(s)
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=4 VERTICAL and LATERAL
L%NDUC% D-MOS FET SUBSTITUTION GUIDE

NOTE: See separate listings for Analog Switch and Analog Multiplexer Substitution Guide
and J-FET Replacement Guide.

LEGEND:
PART NO. Manufaciurer's part number, compiete for ordering purposes.
CHAN. N-Channel, P-Channel or N+P Channel Arrays.
DESCRP. DEPL — Depletion-mode (Normally On.). Unless otherwise
stated, all devices are Enhancement-Mode
(Normally Off).
DG — Dual Gate
DUAL — 2-Channel
OCTAL — 8-Channel
QUAD — 4-Channel
SOT — Small Outline Transistor Package.
z — Gate Protective Diode(s).
BVpss Drain-Source Breakdown Voltage.
Ipon) ON Drain Current at Tg or Ta = +25°C.
PACKAGE CHIP — Individual chips, usually in Waffle Pack.
CDIP — Ceramic Dual In-Line on Ceramic Side-Brazed
Package.
LF — Lead Formed.
SO-14 — Small Outline, 14-Pin Package.
TO — JEDEC Package.
52+ — 4-Lead variation of TO-52 Package.
92R — Reversed Source and Drain Leads.
143 — SOT-143, Small Outline 4-Pin Package.
TOPAZ
PART NUMBER CF — Contact Factory for details on available alternative
products.
(Part No.) — Functional equivalent in similar or identical package

which nearly meets, equals, or exceeds key para-
meters of Part Number.
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TEOEAZ VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Ferranti

%) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Yosion To(on) PACKAGE PART NUMBER

BS107P N 200 23.000 012 92R SD11228D
BS107PT N 200 28.000 012 92R SD1122BD
BS170P N 60 5.000 0.50 92 BS170
BS250P P -60 14.000 023 92 VPO106N3
VN10LP N 60 5.000 0.27 92 VN10KN3
ZVNO104A N 4 4.000 0.38 92 SD11078D
ZVNO104B N 40 4.000 0.86 205AF SD1107HD
ZVN0104D N 40 4.000 0.00 CHIP SD1107CHP
ZVNO106A N 60 4.000 032 92 SD1107BD
ZVNO106B N 60 4.000 0.85 205AF SD1107HD
ZVN0106D N 60 4,000 0.00 CHIP SD107CHP
ZVNO108A N 80 4.000 0.32 92 SD11078D
ZVN0108B N 80 4.000 0.85 205AF SD1107HD
ZVN0108D N 80 4.000 0.00 CHIP SD107CHP
ZVNO109A N 90 4.000 0.38 92 SD11078D
ZVNO109B N 9% 4.000 086 205AF SD1107HD
ZVNOT10A N 100 8.000 0.26 92 SD11078D
ZVNO1108 N 100 8.000 0.58 205AF SD1107HD
ZVNO110D N 100 8.000 0.00 CHIP SD1107CHP
ZUNO114A N 140 8.000 0.26 92 SD1112BD
ZVNO114B N 140 8.000 058 205AF SD1112HD
ZVNO114D N 140 8.000 0.00 CHIP SD1112CHP
ZVNO116A N 160 16.000 018 92 SD11128D
ZVN0116B N 160 16.000 0.40 205AF SD1112HD
ZVNO116D N 160 16.000 0.00 CHIP SD1112CHP
ZUNOMTTA N 170 23.000 016 92 VN2410L
ZVNO120A N 200 16.000 016 02 SD11128D
ZVNO1208 N 200 16.000 0.42 205AF SD1112HD
ZVN0120D N 200 16.000 0.00 CHIP SD1112CHP
ZVNO124A N 240 16.000 0.16 92 VN2410L
ZVNO1248 N 240 16.000 0.42 205AF SD1102HD
ZVNO124D N 240 16.000 0.00 CHIP VN2410CHP
ZUNOTA2A N 20 2.000 0.45 92 SD11178D
ZVNO1A2B N 20 2.000 1.00 205AF SD117HD
ZVNO1A2D N 20 2,000 0.00 CHIP SD117CHP
ZUNOTA3A N 30 2,000 0.45 92 SD1117BD
ZVNO1A3B N 30 2,000 1.00 205AF SD17HD
ZVNOTA3D N 30 2,000 0.00 CHIP SD117CHP
ZVN0204B N 2 2,000 132 205AF SD117HD
ZVNG204D N 40 2,000 0.00 CHIP SDMI7CHP
ZVN0206B N 60 2,000 132 205AF SD117HD
ZVNG206D N 60 2,000 0.00 CHIP SD117CHP
ZVNO210B N 100 4.000 0.90 205AF SD107HD
ZVNG210D N 100 4000 0.00 CHIP SD107CHP
ZVN0216B N 160 8.000 0.64 205AF SD1112HD
ZVNO216D N 160 8.000 0.00 CHIP SD1112CHP
ZVN02208 N 200 8.000 0.64 205AF SD1112HD
ZVN0220D N 200 8.000 0.00 CHIP SD1112CHP
ZVN02A2B N 20 1.000 180 205AF SD3301HD
ZVN02A2D N 20 1.000 0.00 CHIP SD3301CHP
ZUN02A3B N 30 1.000 180 205AF SD33301HD
ZVN02A3D N 30 1,000 0.00 CHIP SD3301CHP
ZVNO526A N 260 40,000 010 92 SD1101BD
ZVNOS530A N 300 50,000 0.09 92 SD1101BD
ZVN05308 N 300 50,000 015 205AF SD1101HD
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VERTICAL and LATERAL
;Agoﬁaﬂmzé D-MOS FET SUBSTITUTION GUIDE

Ferranti (continued)

(\)] (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss ros(on) Io(on) PACKAGE PART NUMBER

ZVN0530D N 300 80.000 0.00 CHIP SD1101CHP
ZVNO535A N 350 50.000 0.09 92 SD1101BD
ZVN05358 N 350 50.000 015 205AF SD1101HD
ZVN0535D N 350 50.000 0.00 CHIP SD1101CHP
ZVNO540A N 400 50.000 0.09 92 SD1101BD
ZVN0540B N 400 50.000 015 205AF SD1101HD
ZVNO0S40D N 400 50.000 0.00 CHIP SD1101CHP
ZVNO545A N 450 50.000 0.09 92 CF
ZVN05458 N 450 50.000 015 205AF SD1100HD
ZVN0545D N 450 50.000 0.00 CHIP SD1100CHP
2ZVN1104B N 40 1.000 190 205AF SD3301HD
ZVN1104D N 40 1.000 0.00 CHIP SD3301CHP
ZVN1106B N 60 1,000 1.90 205AF SD3301HD
ZVN1106D N 60 1.000 0.00 CHIP SD3301CHP
ZVN1108B N 80 1,000 1.90 205AF SD3300HD
ZUN1108D N 80 1.000 0.00 CHIP SD3300CHP
ZVN1109B N 90 1,000 1.90 205AF SD3300HD
ZVN11A28 N 20 0.500 250 205AF SD3301HD
ZVN11A2D N 20 0.500 0.00 CHIP SD3301CHP
ZVN11A3B N 30 0.500 2.50 205AF SD3301HD
ZUN11A3D N 30 0.500 0.00 CHIP SD3301CHP
ZVN1204B N 40 0.400 2.70 205AF SD3301HD
ZVN1204D N 40 0.400 0.00 CHIP SD3301CHP
ZVN12068 N 60 0.400 2.70 205AF SD3301HD
ZVN1206D N 60 0.400 0.00 CHIP SD3301CHP
ZVN12108 N 100 0.750 2,00 205AF SD3300HD
ZVN1210D N 100 0.750 0.00 CHIP SD3300CHP
ZVN1304A N 40 10.000 0.23 92 SD11078D
ZVN13048 N 40 10.000 0.52 205AF SD1107HD
ZVN1304D N 40 10.000 0.00 CHIP SD1107CHP
ZVN1306A N 60 10.000 0.20 92 SD11078D
ZVN13068 N 60 10.000 0.50 205AF SD1107HD
ZVN1306D N 60 10.000 0.00 CHIP SD1107CHP
ZVN1308A N 80 10.000 0.20 92 SD11078D
ZVN13088 N 80 10.000 0.50 205AF SD1107HD
ZVN1308D N 80 10.000 0.00 CHIP SD1107CHP
ZVN1309A N 90 10.000 0.23 92 SD11078D
ZVN13098 N 90 10,000 0.52 205AF SD1107HD
ZVN1310A N 100 20,000 016 92 SD11078D
ZVN13108 N 100 20,000 037 205AF SD1107HD
ZVN13100 N 100 20.000 0.00 CHIP SD1107CHP
ZVN1314A N 140 20,000 016 92 SD11138D
ZVN1314B N 140 20.000 0.37 205AF SD1113HD
ZVN1314D N 140 20.000 0.00 CHIP SDI113CHP
ZVN1316A N 160 40,000 012 9 SD11138D
ZVN13168 N 160 40.000 0.26 205AF SD1113HD
ZVN1316D N 160 40.000 0.00 CHIP SDI113CHP
ZVN1320A N 200 40,000 0.10 92 SD11138D
ZVN13208 N 200 40.000 0.25 205AF SD1113HD
ZVN1320D N 200 40.000 0.00 CHIP SD1113CHP
ZUN1404A N 40 250.000 0.01 92 SD1202BD
ZVN1404D N 40 250.000 0.00 CHIP SD1202CHP
ZVN1406A N 60 250.000 0.01 92 SD1202BD
ZVN1406D N 60 250.000 0.00 CHIP SD1202CHP
ZVN1408A N 80 250.000 0.01 92 SD1202BD

3-8



TRRAZX

SEMICONDUCTOR

RTICAL a
D-MOS FET SUBSTIT U ON GUIDE

d LATERAL

Ferranti (continued)

nanT a1 ~ezans mcamn v) (ohms) (Amps) (TO-XX) TOPAZ

FART N, CRAN. DESCH BVpgs Tos(on) logon) PACKAGE PART NUMBER
ZVN1408D N 80 250.000 0.00 CHIP SD1202CHP
ZVN1409A N 90 250.000 0.01 92 SD12028D
ZVN1409D N ) 250.000 0.00 CHIP SD1202CHP
ZVN1410A N 100 500.000 0.03 92 SD12028D
ZVN1410D N 100 500.000 0.00 CHIP SD1202CHP
ZVUN1414A N 140 500.000 0.03 92 SD1202BD
ZVN1414D N 140 500.000 0.00 CHIP SD1202CHP
ZVN1416A N 160 1000.000 0.02 92 SD12028D
ZVN1416D N 160 1000.000 0.00 CHIP SD1202CHP
ZVN1420A N 200 1000.000 0.02 9% SD12028BD
ZVN1420D N 200 1000.000 0.00 CHIP SD1202CHP
ZVN2104A N 40 2.000 045 92 CF
ZVN21048 N 40 2.000 1.20 205AF CF
ZVN2106A N 60 2.000 0.45 92 CF
ZVN2106B N 60 2,000 1.20 205AF CF
ZVN2106D N 60 2,000 0.00 CHIP CF
ZVN2110A N 100 4,000 0.32 92 SD1107BD
ZVN2110B N 100 4,000 0.85 205AF SD1107HD
ZVN2110D N 100 4.000 0.00 CHIP SD1107CHP
ZVN2115A N 150 16.000 0.16 92 SD1113BD
ZVN21158 N 150 16.000 0.42 205AF SD1113HD
ZVN2117A N 170 10.000 017 92 SD1113BD
ZVN2117B N 170 10.000 0.46 205AF SD1113HD
ZVN2120A N 200 10.000 0.18 92 SD1113BD
ZVN21208 N 200 10.000 0.46 205AF SD1113HD
ZVN2120D N 200 10.000 0.00 CHIP SD1113CHP
ZVN22028B N 20 0.500 4.80 205AF SD3301HD
ZVN2204B N 40 0.500 4.80 205AF SD3301HD
ZVN22068 N 60 0.500 4.80 205AF SD3301HD
ZVN2206D N 60 0.500 0.00 CHIP SD3301CHP
ZVN2208B N 80 0.800 3.45 205AF SD3300HD
ZVN2210B N 100 0.800 3.45 205AF SD3300HD
ZVN2210D N 100 0.800 0.00 CHIP SD3300CHP
ZVN2530A N 300 35.000 0.09 92 SD1101BD
ZVN2530B N 300 35.000 0.24 205AF SD1101HD
ZVN2535A N 350 35.000 0.09 92 SD11018D
ZVN2535B N 350 35.000 0.25 205AF SD1101HD
ZVN2535D N 350 35.000 0.00 CHIP SD1101CHP
ZVN3302A N 20 5.000 0.27 92 VNO104N3
ZVN33028 N 20 5.000 0.75 205AF SD1117HD
ZVN3304A N 40 5.000 0.27 92 VNO104N3
ZVN3304B N 40 5.000 075 205AF SD1117HD
ZVN3306A N 60 5.000 0.27 92 VNO106N3
ZVN3306B N 60 5.000 0.75 205AF SD1117HD
ZVN3306D N 60 5.000 0.00 CHIP SD1107CHP
ZVN3310A N 100 10.000 0.20 92 SD1107B8D
ZVN33108 N 100 10.000 0.50 205AF SD1107HD
ZVN3310D N 100 10.000 0.00 CHIP SD1107CHP
ZVN3315A N 150 40.000 0.10 92 SD1113BD
ZVN3315B N 150 40.000 025 205AF SD1113HD
ZVN3320A N 200 25.000 0.10 92 SD11138D
ZVN3320B N 200 25.000 0.25 205AF SD1113HD
ZVN3320D N 200 25.000 0.00 CHIP SD1113CHP
ZVN4206A N 60 1.000 0.60 92 SD3301BD
ZVNL120A N 200 10.000 0.18 92 VN2410L
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Ferranti (continued)

) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss foson) To(on) PACKAGE PART NUMBER

ZVNL535A N 350 40.000 0.09 92 SD1101BD
ZVP0102A P ~20 5.000 028 92 SD2107BD
ZVP01028 P -20 5.000 576 05AF SD2107HD
ZVPO104A P -40 8.000 027 92 VPO104N3
ZVP0104B P -40 8.000 062 205AF SD2107HD
ZVP0104D P -40 8.000 0.00 CHIP VPO104ND
ZVPO106A P -60 8.000 -0.23 92 VPO106N3
ZVP01068 P -60 8.000 -0.60 205AF SD2107HD
ZVPO106D P -60 8.000 0.00 CHIP VPO106ND
ZVPO108A P -80 8.000 -0.23 92 VPO109N3
ZVP0108B P -80 8.000 -0.60 205AF SD2107HD
ZVP0108D P -80 8.000 0.00 CHIP VPO109ND
ZVPO109A P -90 8.000 0.27 92 VPO109N3
ZVP0109B P -90 8.000 062 205AF SD2107HD
ZVPO110A P ~100 16.000 -0.20 92 SD2107BD
ZVP0110B P -100 16.000 044 205AF SD2107HD
ZVPO110D 3 ~100 16.000 0.00 CHIP SD2107CHP
ZVP0204B 3 ~40 4.000 -1.00 205AF SD2107HD
ZVP0204D 3 -40 4.000 0.00 CHIP SD2107CHP
ZVP0206B 3 -60 4.000 -1.00 205AF SD2107HD
ZVP0206D P -60 4.000 0.00 CHIP SD2107CHP
ZVP02088B P -80 4.000 100 205AF SD2107HD
ZVP0208D 3 -80 4.000 0.00 CHIP SD2107CHP
ZVP0209B P -90 4.000 -1.00 205AF SD2107HD
ZVP0210B p -100 8.000 -0.64 205AF SD2107HD
ZVP0210D p -100 8.000 0.00 CHIP SD2107CHP
ZVP1110B p ~100 4.000 0.97 205AF SD2107HD
ZVP1110D P -100 4.000 0.00 CHIP SD2107CHP
ZVP1404A P -40 600.000 -0.03 92 SD2204BD
ZVP1406A 3 -60 600.000 -0.03 92 SD2204BD
ZVP1408A P -80 600.000 0.03 92 SD2204BD
ZVP1409A P -90 600.000 -0.03 92 SD2204BD
ZVP1410A P -100 1200.000 -0.02 92 SD2204BD
ZVP1414A P -140 1200.000 002 92 SD2204BD
ZVP1416A P -160 2400.000 -0.02 92 SD2204BD
ZVP1420A P -200 2400.000 0.02 92 SD2204BD
ZVP2104A P ~40 5.000 028 92 SD2107BD
ZVP2104B P -40 5.000 076 205AF SD2107HD
ZVP2106A P -60 5.000 0.28 92 SD21078D
ZVP2106B P -60 5.000 076 205AF SD2107HD
ZVP2106D P -60 5.000 0.00 CHIP SD2107CHP
ZVP2110A P -100 8.000 023 92 SD21078D
ZVP2110B P -100 8.000 -0.60 205AF SD2107HD
ZVP2110D P -100 8.000 0.00 CHIP SD2107CHP
ZVP3302A p -20 14.000 016 92 VPO104N3
ZVP3304A P -40 14.000 016 92 VPO104N3
ZVP3306A P -60 14.000 016 92 VPO106N3
ZVP33068 P -60 14.000 -0.40 205AF SD2107HD
ZVP3306D P -60 14.000 0.00 CHIP SD2107CHP
ZVP3310A P -100 20,000 014 92 SD21078D
ZVP33108 P ~100 20.000 -0.30 205AF SD2107HD
ZVP3310D P -100 20,000 0.00 CHIP SD2107CHP
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General Electric/Intersil

PART NO. CHAN DESCR V) (ohms) (Amps) (TO-XX) TOPAZ
- - - BVpss fos(on) oon) PACKAGE PART NUMBER
DBOAK2 N 60 2.400 0.50 237 CF
IRFF110 N 100 0.600 3.50 205AF SD3300HD
IRFF111 N 60 0.600 3.50 205AF SD3301HD
IRFF112 N 100 0.800 3.00 205AF SD3300HD
IRFF113 N 60 0.800 3.00 205AF SD3301HD
IRFF123 N 60 0.400 5.00 205AF SD3301HD
IVN5000AND N 40 2.500 0.70 237 CF
IVNS000ANE N 60 2.500 0.70 237 CF
IVN5000ANF N 80 2.500 0.70 237 CF
IVN5000ANH N 100 2,500 0.70 237 CF
IVNS000SND N % 2.500 0.90 52 SD11170D
IVN5000SNE N 60 2.500 0.90 52 SD1117DD
IVNSO0OTND N 40 2,500 120 205AF SD1117HD
IVNS0OOTNE N 60 2.500 120 205AF SD1117HD
IVNSO00TNF N 80 2.500 120 205AF CF
IVNSO0OTNG N 9% 2.500 1.20 205AF CcF
IVNS00OTNH N 100 2,500 120 205AF CF
IVN5001AND N 40 2.500 0.70 237 CF
IVNS00TANE N 60 2.500 0.70 237 CF
IVN5001ANF N 80 2.500 0.70 237 CF
IVNS00TANH N 100 2,500 0.70 237 CcF
IVNS001SND N 4 2500 0.90 52 SD11170D
IVN5001SNE N 60 2,500 0.90 52 SD1117DD
IVN5001TND N 40 2,500 120 205AF SD1117HD
IVN50O1TNE N 60 2,500 120 205AF SD1117HD
IVNSO001TNF N 80 2.500 1.20 205AF SD1117HD
IVNS001TNG N 90 2,500 120 205AF SD1107HD
IVN5200TND N 40 0.500 400 205AF SD3301HD
IVN5200TNE N 60 0.500 400 205AF SD3301HD
IVNS200TNF N 80 0.500 4.00 205AF SD3300HD
INV5201TND N 40 0.500 4.00 205AF SD3301HD
INV5201TNE N 60 0.500 400 205AF SD3301HD
INV5201TNF N 80 0.500 4.00 205AF SD3300HD
INV6300ANE N 60 7500 0.25 237 SD1106AD
INVB300ANF N 80 7500 0.25 237 SD1106AD
INV6300SNE N 60 7500 0.25 52 SD1107DD
INV6300SNF N 80 7500 0.25 52 SD1107DD
INVB300SNH N 100 7500 0.25 52 SD1107DD
INV6300SNM N 200 25,000 012 52 SD1113DD
INVE300SNP N 250 25,000 012 52 SD1102DD
INVE300SNS N 400 75.000 010 52 SD1101DD
INV6300SNT N 450 75.000 010 52 SD1100DD
IVN6660 N z 60 3.000 2.40 205AF SD1117HD
IVNG661 N z 9% 4.000 2.40 205AF SD1107HD
VN10KMA N 60 5.000 0.75 237 SD1106AD
General Electric/RCA
v) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss fos(on) Toony PACKAGE PART NUMBER
2N6782 N 100 0.600 350 205AF 2N6782
IRFF110 N 160 0.600 350 205AF SD3300HD
IREF111 N 60 0.600 3.50 205AF SD3301HD
IRFF112 N 100 0.800 3.00 205AF SD3300HD
IRFF113 N 60 0.800 3.00 250AF SD3301HD

3-1



= -V VERTICAL and LATERAL
SEMICONDUGTOZP D-MOS FET SUBSTITUTION GUIDE

General Electric/RCA (continued)

v) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss "os(on) To(on) PACKAGE PART NUMBER
IRFF123 N 60 0.400 5.00 205AF SD3301HD
RFL1NOSL N 80 1.200 100 205AF SD3300HD
RFLIN10L N 100 1200 100 205AF SD3300HD
RFL2NO5 N 50 0.750 2,00 205AF SD3301HD
RFL2N06 N 60 0.750 2.00 205AF SD3301HD
v) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss os(on) (o) PACKAGE PART NUMBER
25K196H N z 160 15.000 050 205AF SD1113HD
2SK441 N 500 50.000 0.30 205AF CF
] -
International Rectifier
) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Tos(on Iton) PACKAGE PART NUMBER
2N6782 N 100 0.600 350 205AF 2N6782
IRFC110 N 100 0.600 0.00 CHIP SD3300CHP
IRFC113 N 60 0.800 0.00 CHIP SD3301CHP
IRFC123 N 60 0.400 0.00 CHIP SD3301CHP
IRFC120 N 100 2.400 0.00 CHIP CF
IRFC123 N 60 3.200 0.00 CHIP SD17CHP
IRFF110 N 100 0.600 3.50 205AF SD3300HD
IRFF111 N 60 0.600 350 205AF SD3301HD
IRFF112 N 100 0.800 3.00 205AF SD3300HD
IRFF113 N 60 0.800 3.00 205AF SD3301HD
IRFF123 N 60 0.400 500 205AF SD3301HD
IRFG120 N QUAD 100 2,600 0.45 14SDIP CF
IRFG1Z3 N QUAD 60 3.400 0.38 14SDIP CF
IRFS123 N SMD 60 3.200 0.75 SOT-89 CF
-
ITT Semiconductor
) (ohms) (Amps) (To-xx) TOPAZ
PART NO. CHAN. DESCR. BVpss Yos(on) Totom) PACKAGE PART NUMBER
BS107 N 200 28.000 0.08 92LF SD1122BD
BS170 N 60 5.000 019 92R BS170
BS250 P 45 14.000 013 92LF VPO106N3
V) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR, BVpss YoS(on) To(on) PACKAGE  PART NUMBER
2N6659 N 35 1.800 1.00 205AD CF
2N6660 N 60 3.000 2,00 205AF SD1117HD
2N6661 N 90 4.000 2,00 205AF SD107HD
2N7000 N 60 5.000 0.20 226AA 2N7000
2N7007 N 240 45.000 015 226AA VN2410L
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Motorola (continued)

) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVoss fosion Ioton) PACKAGE  PART NUMBER

2N7008 N 60 7500 0.30 226AA CF
BS107 N 200 28,000 0.25 226AA SD1122BD
BS107A N 200 6.000 0.25 226AA CF
BS108 N 200 8.500 0.20 226AA SD11128D
BS170 N 60 5.000 0.50 226AA BS170
BS170P 3 60 5.000 050 206AA VP0808L
BS250 3 -45 14.000 013 226AA VPO106N3
MFE350 N 350 35.000 0.20 205AD SD1101HD
MFE500 N 500 50.000 0.20 205AD CF
MFES10 N 60 5.000 0.50 205AF SD1117HD
MFE9200 N 200 6.400 0.40 206 SD1112DD
MFE930 N 35 1.400 2.00 205AF SD3301HD
MFE960 N 60 1700 2.00 205AF SD3301HD
MFES90 N 90 2,000 2,00 205AF SD3300HD
MFQ1000C N QUAD 60 10.000 0.00 14CDIP CF
MFQ1i07P N QUAD 200 14,000 0.00 14PDIP CF
MFQ170P N QUAD 50 5.000 0.00 14PDIP SDIM7N
MFQB660C N QUAD 60 3.000 0.00 14CDIP CF
MFQB660P N QUAD 35 3.000 0.00 14PDIP SD117N
MFQE661P N QUAD %0 4.000 0.00 14PDIP SD1107N
MPF350 N DEPL 350 35.000 015 226AA SD1101BD
MPF480 N 80 80.000 010 226AA CF
MPF4g1 N 180 140.000 010 226AA CF
MPF500 N 500 50.000 010 206AA SD15008D
MPF6659 N 35 1.800 0.50 226AE CF
MPF6660 N 60 3.000 030 226AE SD11178D
MPF6661 N 9% 4.000 0.25 226AE SD11078D
MPF910 N 60 5.000 0.20 226AE SD1107BD
MPF9200 N 200 6.400 0.40 226 SD11128D
MPF30 N 35 1.400 2.00 206AE SD3301BD
MPF960 N 60 1.700 2.00 226AE SD3301BD
MPF990 N 90 2.000 2.00 226AE SD3300BD
MXF500 N 500 50.000 0.10 SOT-89 SD1500CY
VNO300B N 30 1.200 1.00 205AD SD3301HD
VNO300L N 30 1200 063 226AA SD3301BD
VNOB1OLL N 60 5.000 019 226AA VNOS10LL
VN17068 N 170 6.000 063 205AD CF
VN1706L N 170 6.000 016 226AA CF
VN17108B N 170 10.000 0.60 205AD CF
VNA710L N 170 10.000 012 226AA VN2410L
VN2222LL N 60 7500 0.30 206AA VN2222LL
VN24068B N 240 6.000 0.63 205AD
VN2406L N 240 6.000 016 226AA CF
VN24108 N 240 10.000 0.60 205AD CF
VN2410L N 240 10.000 012 226AA VN2410L

) (ohms) (Amps) (TO-XX) TOPAZ

PART NO. CHAN. DESCR. BVpss To8(on) Ioon PACKAGE PART NUMBER

2SK679 N 30 0.500 0.50 92 SD33018D
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Philips/Amperex/Mullard/RTC/Valvo

) (ohms) (Amps) (To-xx) TOPAZ
PART NO. CHAN. DESCR. BVpss os(on) Togon) PACKAGE PART NUMBER
2N6659 N 35 1.800 140 205AF CF
2N6660 N 60 3.000 110 205AF SD1117HD
B8S170 N 60 5.000 019 92LF BS170
BSD212 N 10 70.000 0.05 72 SD212DE
BSD213 N z 10 70,000 0.05 72 SD213DE
BSD214 N 20 70.000 0.05 72 SD214DE
BSD215 N z 20 70.000 0.05 72 SD215DE
BST70A N 80 4.000 0.50 92 SD1107BD
BST72A N 100 10.000 0.30 92 SD1107BD
BSTE0 N 80 4,000 0.50 205AF SD1107HD
SDS5000N N Z QUAD 20 70.000 005 16PDIP SD500ON
SD5001N N Z QUAD 10 70.000 0.05 16PDIP SD5001N
SD5002N N Z QUAD 15 70.000 0.05 16PDIP SD5002N
SD5100N N Z QUAD 30 70,000 0.05 14PDIP SD5100N
SD5200N N Z QUAD 30 80.000 0.05 16PDIP SD5200N
SD5400CY N Z QUAD 20 70.000 0.05 S0-14 SD5400CY
SD5401CY N Z QUAD 10 70.000 0.05 SO-14 SD5401CY
SD5402CY N Z QUAD 15 70.000 0.05 SO-14 SD5402CY
Signetics
) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss os(on) To(on) PACKAGE PART NUMBER

DMP4025DB N 25 6.000 0.80 205AF SD205HD
DMS4025DE N 25 6.000 0.20 72 SD217DE
SD200DC N 25 50.000 0.05 52+ SD200DC
SD201DC N z 25 50.000 0.05 52+ SD201DC
SD202DC N 20 35.000 0.05 52+ $D202DC
SD203DC N z 20 35.000 005 52+ $D203DC
SD210DE N 30 70.000 0.05 72 SD210DE
SD210EE N 30 70,000 0.05 72 SD210DE
SD211DE N z 30 70.000 0.05 72 SD211DE
SD211EE N z 30 70,000 0.05 72 SD211DE
SD212DE N 10 70.000 005 72 SD212DE
SD212EE N 10 70.000 0.05 72 SD212DE
SD213DE N z 10 70.000 0.05 72 SD213DE
SD213EE N z 10 70.000 0.05 72 SD213DE
SD214DE N 20 70.000 0.05 72 SD214DE
SD215DE N z 20 70.000 005 72 SD215DE
SD215EE N z 20 70,000 0.05 72 SD215DE
SD217DE N z 25 6.000 0.30 72 SD217DE
SD217EE N z 25 6.000 0.30 72 SD217DE
SD220H N 60 9.000 050 205AF SD220HD
SD222DC N 60 9.000 050 72 CF
SD300DC N Z DG 25 130,000 0.05 52+ SD304DE
SD300EC N Z DG 25 130,000 0.05 52+ SD304DE
SD303DC N Z DG 20 80.000 0.05 52+ SD303DC
SD303EC N Z DG 20 80.000 0.05 52+ SD303DC
SD304DE N Z DG 25 130,000 005 72 SD304DE
SD304EE N Z DG 25 130,000 0.05 72 SD304DE
SD306DE N Z DG 20 100.000 0.05 72 SD306DE
SD306EE N Z DG 20 100.000 0.05 72 SD306DE
SD50001 N Z QUAD 20 70.000 0.05 16CDIP SD5000
SD5000N N Z QUAD 20 70.000 0.05 16PDIP SD5000N
SD50011 N Z QUAD 10 70.000 0.05 16CDIP SD5001
SD5001N N Z QUAD 10 70,000 0.05 16PDIP SD5001N
SD50021 N Z QUAD 15 70000 0.05 16CDIP SD5002J
SD5002N N Z QUAD 15 70.000 005 16PDIP SD5002N

314



=2 VERTICAL and LATERAL
s!%owmuc%: D-MOS FET SUBSTITUTION GUIDE

Signetics (continued)

) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Fos(on) oom PACKAGE PART NUMBER
SD5100N N Z QUAD 30 70.000 0.05 14PDIP SD5100N
SDS101N N Z QUAD 15 70.000 0.05 14PDIP SD5101N
SD52001 N Z QUAD 30 80.000 0.05 16CDIP CF
SD5200N N Z QUAD 30 80.000 0.05 16PDIP SD5200N
Siliconix
- PAZ
PART NO. CHAN. DESCR. 39:,)“ (:,:(":,) (IA::,.) PACKAGE PART NUMBER

2NB659 N 35 1.800 1.40 205AF CF
2N6660 N 60 3.000 2,00 205AF SD1117HD
2N6661 N 90 4.000 2.00 205AF SD1107HD
2N6781 N 60 0.600 350 205AF 2N6781
2N6782 N 100 0.600 3550 205AF 2N6782
2N7000 N 60 5.000 020 92 2N7000
2N7008 N 60 7500 0.25 92 CF
2N7010 N 60 0.350 130 237 CF
2N7011 N 40 0.350 130 237 CF
2N7104 N 210) 30 70.000 0.05 72 2N7104
2N7105 N z(2n) 30 70.000 0.05 72 2NT105
2NT7106 N 212) 10 70.000 0.05 72 2N7106
2N7107 N z(213) 10 70.000 0.05 72 2N7107
2N7108 N 214) 10 70.000 0.05 72 2N7108
2N7109 N 2(215) 10 70.000 0.0 72 2N7109
2NT118 N Z QUAD 20 70.000 0.05 16SDIP CF
2NT17 N Z QUAD 10 70.000 0.05 16SDIP CF
2N7118 N Z QUAD 15 70.000 0.05 16SDIP CF
BS107 N 200 28.000 0.08 92LF SD11228D
BS170 N 60 5.000 019 92LF BS170
BS250 P -45 14.000 013 92LF VPO106N3
BSR64 N 60 7500 0.25 237 SD1106AD
BSR65 N 60 5.000 0.30 237 SD1106AD
BSR66 N 60 3.000 0.47 237 SD1106AD
BSR67 N 80 4.000 0.40 237 SD1106AD
IRFF110 N 100 0.600 3.50 205AF SD3300HD
IRFF111 N 60 0.600 3.50 205AF SD3301HD
IRFF112 N 100 0.800 3.00 205AF SD3300HD
IRFF113 N 60 0.800 3.00 205AF SD3301HD
IRFF123 N 60 0.400 5.00 205AF SD3301HD
SD2100 N DEPL 25 200.000 005 72 SD2100DE
SD210DE N 30 70.000 0.05 72 SD210DE/R
SD2110 N DUAL 25 60.000 0.05 78 SD411HD
SD211DE N z 30 70.000 0.05 72 SD211DE/R
$D2120 N DUAL 25 60.000 0.05 78 SD411HD
SD212DE N 10 70.000 0.05 72 SD212DE/R
SD213DE N z 10 70.000 0.05 72 SD213DE/R
SD214DE N 20 70000 0.05 72 SD214DE/R
SD215DE N z 20 70.000 0.05 72 SD215DE/R
SD5000! N Z QUAD 20 70.000 0.05 16CDIP SD5000J
SD5000N N Z QUAD 20 70.000 0.05 16PDIP SD5000N
SD50011 N Z QUAD 10 70000 0.05 16CDIP SD5001J
SD5001N N Z QUAD 10 70.000 0.05 16PDIP SD5001N
SD5002! N Z QUAD 15 70.000 0.05 16CDIP SD5002J
SD5002N N Z QUAD 15 70,000 0.05 16PDIP SD5002N
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VERTICAL and LATERAL
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Siliconix (continued)

) (ohms) (Amps) (TO-XX) TOPAZ

PART NO. CHAN. DESCR. BVpss "os(om) Ioon) PACKAGE PART NUMBER
SD52001 N Z QUAD 30 80.000 0.05 16CDIP cF
SD5200N N Z QUAD 30 80.000 0.05 16PDIP SD5200N
SD5400CY N Z QUAD 20 70.000 0.05 SO-14 SD5400CY
SD5401CY N Z QUAD 10 70.000 005 SO-14 SD5401CY
SD5402CY N Z QUAD 15 70,000 0.05 SO-14 SD5402CY
S12200 N 15 16.000 0.00 72 SD217DE
512400 N z 15 12.000 0.05 72 SD217DE
SNO120NA N OCTAL 200 350.000 0.03 18PDIP ANO120NA
SNO120NB N OCTAL 200 300.000 0.05 18CDIP ANOT20NA
SNO130NA N OCTAL 300 350.000 0.03 18PDIP ANO130NA
SNO130NB N OCTAL 300 300.000 0.05 18CDIP ANO130NA
SNO140NA N OCTAL 400 400.000 0.02 18PDIP ANOT4ONA
SNO140NB N OCTAL 400 350.000 0.05 18CDIP ANO140NA
SST211 N z 30 75.000 0.05 SOT143 SST211
SST213 N z 10 75.000 0.05 SOT143 SST213
SST215 N z 20 75.000 005 SOT143 SST215
VNO0300B N 30 1.200 186 205AF SD3301HD
VNO300L N 30 1.200 063 92 SD3301BD
VNO300M N 30 1.200 0.75 237 SD3301AD
VNOSOSM N 60 3.000 0.47 237 SD1106AD
VNOS10L N z 60 5.000 019 92 SD1117BD
VNOSIOLL N 60 5.000 019 92 VNOS10LL
VNOB0BM N 80 4.000 0.40 237 CF
VN1008L N 120 5.000 0.23 92 CF
VN1OKE N z 60 5.000 017 52 SD1107DD
VN10KM N z 60 5.000 0.30 237 SD1106AD
VN10LE N 60 5.000 017 52 SD1106DD
VN10LM N 60 5.000 0.30 237 VN10LM
VN12068 N 120 6.000 063 205AF CF
VN1206L N 120 6.000 016 92 CF
VN1206M N 120 6.000 0.25 237 CF
VN1210L N 120 10.000 012 92 VN2410L
VN1210M N 120 10.000 019 237 CF
VN1706B N 170 6.000 063 205AF CF
VN1706L N 170 6.000 0.6 92 CF
VN1706M N 170 6.000 025 237 CF
VN1710L N 170 10.000 012 92 VN2410L
VN1710M N 170 10,000 019 237 CF
VN1720M N 170 20.000 014 237 CF
VN2010L N 200 10.000 0.25 92 VN2410L
VN2020L N 200 24.000 0.08 92 CF
VN2222KM N z 60 7500 0.25 237 SD1106AD
VN2222L N z 60 7500 015 92 SD1117BD
VN2222LL N 60 7500 015 92 VN2222LL
VN2222LM N 60 7500 0.25 237 VN2222L M
VN2406B N 240 6.000 0.63 205AF CF
VN2406L N 240 6.000 0.6 92 CF
VN2406M N 240 6.000 0.25 237 CF
VN2410L N 240 10,000 012 92 VN2410L
VN2410M N 240 10.000 019 237 VN2410M
VN2420L N 240 24.000 0.08 92 CF
VN3515L N 350 15.000 0.00 92 CF
VN35AB N 35 2.500 129 205AF SD1117HD
VN4012L N 400 12,000 0.00 92 CF
VN6035L N 600 35.000 0.00 92 SD1500BD
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Siliconix (continued)

v) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Tos(on) To(ony PACKAGE PART NUMBER
VN67AB N 60 3.500 109 205AF SD1M7HD
VPOB10L P -60 10.000 0.40 92 VP0106N3
VNS0AB N % 5.000 0.91 205AF SD1107HD
VN99AB N % 4.500 0.96 205AF SD1107HD
VNCO108 N 60 0.500 400 205AF SD3301HD
VNCO11B N 60 0.500 4.00 205AF SD3301HD
VNDO10B N 80 0.500 400 205AF SD3300HD
VNDO11B N 80 0.500 400 205AF SD3300HD
VNEO10B N 100 0.500 4.00 205AF SD3300HD
VNEO11B N 100 0.500 400 205AF SD3300HD
VPOS14L 3 -60 14.000 -0.40 92 VPO106N3
VP0808B P -80 5.000 -0.88 205AF SD2107HD
VPOBOBL p -80 5.000 0.21 92 VP0B0BL
VP080BM P -80 5.000 033 237 VP0BOBM
VP10088 P -100 5.000 0,88 205AF SD2107HD
VP1008L P -100 5.000 021 9 VP1008L
VP1008M P ~100 5.000 033 237 VP1008M
VQ1000J N QUAD 60 5.500 0.22 14PDIP VQ1000J
VQ1004J N QUAD 60 3.500 0.46 14PDIP SDIM7N
VQ1006J N QUAD 60 4.500 0.40 14PDIP SD1107N
VQ2004J P QUAD -60 5.000 -0.41 14PDIP CF
Q20064 P QUAD 90 5.000 0.41 14PDIP CF
Semi Processes, Inc.
v (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN, DESCR. BVpss "oS(on) Toton) PACKAGE PART NUMBER

SD1100CHP N 450 35.000 000 CHIP SD1100CHP
SD1100DD N 450 35.000 0.08 18 SD1100DD
SD1100HD N 450 35.000 0.08 205AF SD1100HD
SD11018D N 400 25.000 0.08 92 SD11018D
SD101CHP N 400 25,000 0.00 CHIP SD1101CHP
SD1101DD N 400 25.000 0.08 18 SD1101DD
SD1101HD N 400 25,000 014 205AF SD1101HD
SD11028D N 250 10.000 0.23 92 SD1102BD
SD1102CHP N 250 10,000 0.00 CHIP SD1102CHP
SD11020D N 250 10,000 0.31 18 SD11020D
SD1102HD N 250 10.000 057 205AF SD1102HD
SD11048D N 100 3.000 0.42 92 SD11078D
SD1104CHP N 100 3.000 0.00 CHIP SD1107CHP
SD1104DD N 100 3.000 0.56 18 SD1107DD
SD1104HD N 100 3.000 105 205AF SD1107HD
SD11058D N 100 4.000 0.36 92 SD1107BD
SD1105CHP N 100 4.000 0.00 CHIP SD1107CHP
SD11050D N 100 4.000 0.49 18 SD1107DD
SD1105HD N 100 4.000 091 205AF SD1107HD
SD1106AD N 60 5.000 0.50 237 SD1106AD
SD1106CHP N 60 5.000 0.00 CHIP SD1106CHP
SD1106DD N 60 5.000 0.50 18 SD1106DD
SD11078D N 100 4.000 0.36 92 SD110780
SD1107CHP N 100 4.000 0.00 CHIP SD1107CHP
SD1107DD N 100 4.000 0.49 18 SD1107DD
SD1107HD N 100 4.000 0.91 205AF SD1107HD
SDH07N N QUAD 100 4.000 0.51 14PDIP SD1107N
SD11128D N 200 7000 027 92 SD11128D
SD1112CHP N 200 7000 0.00 CHIP SD1112CHP
SD11120D N 200 7000 0.37 18 SD11120D
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Semi Processes, Inc. (continued)

) (ohms) {Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss os(on) Io(on) PACKAGE PART NUMBER
SD1112HD N 200 7000 0.69 205AF SD1112HD
SD11138D N 200 10,000 0.23 92 SD11138D
SD1113CHP N 200 10,000 0.00 CHIP SD1113CHP
SD1113DD N 200 10.000 0.31 18 SD1113DD
SD113HD N 200 10,000 057 205AF SD1113HD
SD1114BD N 80 3.000 0.42 92 SD1107BD
SD1114CHP N 80 3.000 0.00 CHIP SDH07CHP
SD1114DD N 80 3.000 0.56 18 SD1107DD
SD1114HD N 80 3.000 105 205AF SD1107HD
SD11158D N 80 4.000 0.42 92 SD11078D
SD1115CHP N 80 4,000 0.00 CHIP SDHOTCHP
SD1115DD N 80 4.000 0.49 18 SD1107DD
SD1115HD N 80 4,000 0.91 205AF SD1107HD
SD1117BD N 60 2.500 0.46 92 SD11178D
SD1117CHP N 60 2,500 0.00 CHIP SD1117CHP
SD1117DD N 60 2,500 062 18 SD117DD
SD117HD N 60 2,500 115 205AF SD117HD
SDM17N N QUAD 60 2,500 046 14PDIP SDI7N
SD1122BD N 200 10.000 012 92LF SD11228D
SD1122CHP N 200 10.000 0.00 CHIP SD1122CHP
SD1124BD N 60 5.000 0.20 92R BS170
SD1124CHP N 60 5.000 0.00 CHIP SD1124CHP
SD1200CHP N 450 700.000 0.00 CHIP SD1200CHP
SD1200DD N 450 700.000 0.02 18 SD1200DD
SD1201CHP N 400 500.000 0.00 CHIP SD1201CHP
SD1201DD N 400 500.000 0.02 18 SD1201DD
SD1202BD N 200 250.000 0.04 92 SD1202BD
SD1202CHP N 200 250,000 0.00 CHIP SD1202CHP
SD200DC/R N 25 50.000 0.05 52+ SD200DC/R
SD201DC/R N z 25 50.000 0.05 52+ SD201DC/R
SD202DC/R N 20 35.000 0.05 52+ SD202DC/R
SD203DC/R N z 20 35.000 0.05 52+ SD203DC/R
SD210DE/R N 30 70.000 0.05 72 SD210DE/R
SD211DE/R N z 30 70.000 0.05 72 SD211DE/R
SD212DE/R N 10 70,000 0.05 72 SD212DE/R
SD213DE/R N z 10 70.000 0.05 72 SD213DE/R
SD214DE/R N 20 70,000 0.05 72 SD214DE/R
SD214EE N 20 70.000 0.05 72 SD214DE
SD215DE/R N z 20 70.000 0.05 72 SD215DE/R
SD303DC/R N Z DG 20 80.000 0.05 52+ SD303DC/R
SD304DE/R N Z DG 25 130.000 0.05 72 SD304DE/R
SD306DE/R N Z DG 20 100.000 0.05 72 SD306DE/R
Supertex
) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss ros(on) Io(on) PACKAGE PART NUMBER

2N6659 N 35 1800 140 205AF CF
2N6660 N 60 3.000 2,00 205AF SD117HD
2N6661 N 9% 4.000 2,00 205AF SD107HD
2N7000 N 60 5.000 0.20 92 2N7000
2N7007 N 240 45.000 015 92 VN2410L
2N7008 N 60 7500 0.30 92 CF
ANOTIENA N OCTAL 160 350.000 0.03 18PDIP ANOT20NA
ANOT1ENB N OCTAL 160 350.000 0.03 18CDIP ANO120NA
ANO120NA N OCTAL 200 300.000 0.03 18PDIP ANOT20NA
ANO120NB N OCTAL 200 300.000 0.04 18CDIP ANO120NA
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Supertex (continued)

o {ohms) (Amps) {TOXX) ToPAZ

PART NO. CHAN. DESCR. BVpss Tostom To(on) PACKAGE PART NUMBER
ANOT3ONA N OCTAL 300 300,000 0.03 18PDIP ANO130NA
ANO130NB N OCTAL 300 300,000 0.04 18CDIP ANO130NA
ANO132NA N OCTAL 320 350.000 0.03 18PDIP ANOT4ONA
ANO132NB N OCTAL 320 350,000 0.03 18CDIP ANOT4ONA
ANO14ONA N OCTAL 400 350,000 0.03 18PDIP ANO140NA
ANO140NB N OCTAL 400 350,000 0.04 18CDIP ANO14ONA
APOTIGNA P OCTAL -160 700,000 -0.01 18PDIP APOT20NA
APOTIBNB P OCTAL -160 700.000 001 18CDIP APO120NA
APO120NA P OCTAL -200 600,000 -0.01 18PDIP APO120NA
APOT20NB 3 OCTAL -200 600.000 001 18CDIP APO120NA
APOT30NA P OCTAL -300 600.000 -0.01 18PDIP APO130NA
APO130NB 3 OCTAL -300 600.000 001 18CDIP APO130NA
APO132NA P OCTAL -320 700.000 -0.01 18PDIP APO14ONA
APO132NB P OCTAL 320 700,000 001 18CDIP APO140NA
APO140NA P OCTAL -400 700.000 001 18PDIP APO140NA
APO140NB 3 OCTAL -400 700.000 ~0.01 18CDIP APO140NA
TNO106N2 N 60 3.000 0.80 205AF CF
TNOT06N3 N 60 3.000 035 92 TNO106N3
TNO106ND N 60 3.000 0.00 CHIP TNO106ND
TNOT10N2 N 100 3.000 0.80 205AF CF
TNOTION3 N 100 3.000 050 92 TNOTON3
TNOTIOND N 100 3.000 0.00 CHIP TNOTIOND
TNO520N2 N 200 10.000 1.00 205AF CF
TNO520N3 N 200 10.000 0.30 92 VN2410L
TNOS520ND N 200 10.000 0.00 CHIP CF
TNO524N2 N 240 10.000 0.70 205AF CF
TNO524N3 N 240 10.000 0.30 92 VN2410L
TNO524ND N 240 10,000 0.00 CHIP CF
TNOB20N2 N 200 6.000 0.70 205AF CF
TNO620N3 N 200 6.000 0.40 92 CF
TNO620ND N 200 6.000 0.00 CHIP CF
TNO624N2 N 240 6.000 0.70 205AF CF
TNOB24N3 N 240 6.000 0.40 92 CF
TNO624ND N 240 6.000 0.00 CHIP CF
VNO104N2 N 40 3.000 0.80 205AF SDH17HD
VNO104N3 N 4 3.000 050 92 VNO104N3
VNO104N9 N 40 3.000 0,50 52 SD1117DD
VNO104ND N 40 3.000 0.00 CHIP VNO104ND
VNO106N2 N 60 3.000 0.80 205AF SD1117HD
VNO106N3 N 60 3.000 0.50 92 VNO106N3
VNO106N9 N 60 3.000 050 52 SD1117DD
VNO106ND N 60 3.000 0.00 CHIP VNO106ND
VNO109N2 N 9% 3.000 0.80 205AF CF
VNO109N3 N 9 3.000 050 92 VNO109N3
VNO109N9 N 9% 3.000 150 52 SD1107DD
VNO109ND N % 3.000 0.00 CHIP VNO109ND
VNO110N2 N 100 8.000 050 205AF SD1107HD
VNOT10N3 N 100 8.000 0.30 92 SD11078D
VNOT14N2 N 140 8.000 0.50 205AF SD1112HD
VNO114N3 N 140 8.000 0.30 92 SD1112BD
VNO116N2 N 160 10.000 0.35 205AF SD1113HD
VNO116N3 N 160 10,000 0.25 92 SD11138D
VNO116ND N 160 16,000 0.00 CHIP SDIH3CHP
VNO120N2 N 200 10.000 0.35 205AF SD1113HD
VNO120N3 N 200 10,000 025 92 SD11138D




(= =W VERTICAL and LATERAL
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Supertex (continued)

v) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. B DESCR. BVpss os(on) Io(on) PACKAGE PART NUMBER

VNO120ND N 200 10.000 0.00 CHIP SD1113CHP
VNO204N2 N 40 2000 150 205AF SD1117HD
VNO204ND N 40 2,000 0.00 CHIP SD1117CHP
VNO206N2 N 60 2.000 150 205AF SD1117HD
VNOD206N3 N 60 2.000 0.80 92 SD1117BD
VNO206ND N 60 2.000 0.00 CHIP SD1117CHP
VNO216N2 N 160 6.000 0.70 205AF SD1112HD
VNO216N3 N 160 6.000 0.40 92 SD1112BD
VNO0216ND N 160 6.000 0.00 CHIP SD1112CHP
VNO220N2 N 200 6.000 0.70 205AF SD1112HD
VNO220N3 N 200 6.000 0.40 92 SD1112BD
VN0220ND N 200 6.000 0.00 CHIP SD1112CHP
VNO300B N 30 1.200 186 205AF SD3301HD
VNO300L N 30 1.200 0.63 92 SD3301BD
VNO300M N 30 1.200 0.75 237 SD3301AD
VNOS30N2 N 300 50.000 0.25 205AF SD1101HD
VNO530N3 N 300 50.000 010 92 SD1101BD
VNOS30ND N 300 50.000 0.00 CHIP SD1101CHP
VNO535N2 N 350 35.000 0.25 205AF SD1101HD
VNO535N3 N 350 35.000 010 92 SD1101BD
VNO535ND N 350 35.000 0.00 CHIP SD1101CHP
VNO540N2 N 400 35.000 0.25 205AF SD1101HD
VNO540N3 N 400 35.000 010 92 SD1101BD
VNO540ND N 400 35.000 0.00 CHIP SD1101CHP
VNOS45N2 N 450 60.000 010 205AF CF
VNOS45N3 N 450 60.000 0.05 92 SD1501BD
VNO545ND N 450 60.000 0.00 CHIP SD1501CHP
VNOS50N3 N 500 60.000 0.05 92 SD1501BD
VNOS50ND N 500 60.000 0.00 CHIP SD1501CHP
VNOSOSM N 60 3.000 0.47 92 SD11178D
VNOST0L N 60 5.000 019 92 VNOG10LL
VNO808M N 80 4.000 0.40 237 CF
VN10KN3 N 60 5.000 0.30 92 VN10KN3
VN10KN9 N 60 5.000 0.30 52 SD1106DD
VN1106N2 N 60 0.700 2.50 205AF SD3301HD
VN1106ND N 60 0.700 0.00 CHIP SD3301CHP
VN1110N2 N 100 0.700 2.50 205AF SD3300HD
VN1110ND N 100 0.700 0.00 CHIP SD3300CHP
VN12068 N 120 6.000 0.63 205AF CF
VN1206L N 120 6.000 016 92 CF
VN12108 N 120 10.000 0.40 205AF CF
VN1210L N 120 10.000 012 92 VN2410L
VN1304N2 N 40 8.000 0.40 205AF SD1117HD
VN1304N3 N 40 8.000 0.25 92 SD11178D
VN1304ND N 40 8.000 0.00 CHIP SD1117CHP
VN1306N2 N 60 8.000 0.40 205AF SD1117HD
VN1306N3 N 60 8.000 0.25 92 SD11178D
VN1306ND N 60 8.000 0.00 CHIP SD1117CHP
VN1310N2 N 100 8.000 0.40 205AF SD1107HD
VN1310N3 N 100 8.000 0.25 a2 SD1107BD
VN1310ND N 100 8.000 0.00 CHIP SD1107CHP
VN1316N2 N 160 40.000 015 205AF SD1113HD
VN1316N3 N 160 40.000 010 92 SD11138D
VN1316ND N 160 40,000 0.00 CHIP SD1113CHP
VN1320N2 N 200 40,000 015 205AF SD113HD
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Supertex (continued)

) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN, DESCR. BVpss Yos(on) oon) PACKAGE PART NUMBER

VN1320N3 N 200 40.000 010 92 SD11138D
VN1320ND N 200 40.000 0.00 CHIP SD1113CHP
VN1706B N 170 6.000 0.63 205AF CF
VN1706L N 170 6.000 0.6 02 CF
VN17108 N 170 10,000 0.60 205AF CF
VN1710L N 170 10.000 012 92 VN2410L
VN2010L N 200 10,000 012 92 VN2410L
VN2106ND N 60 3.000 0.00 CHIP SD1117CHP
VN2110ND N 100 3.000 0.00 CHIP TNOTIOND
VN2206ND N 60 0.300 0.00 CHIP CF
VN2210ND N 100 0.300 0.00 CHIP
VN2222L N 60 7500 015 92 VN2222LL
VN24068 N 240 6.000 0.40 205AF CcF
VN2406L N 240 6.000 0.25 92 CF
VN24108 N 240 10.000 0.60 205AF CF
VN2410L N 240 6.000 012 02 VN2410L
VPO104N2 P ~40 8.000 050 205AF SD2107HD
VPO104N3 p -40 8.000 ~0.40 92 VPO104N3
VPO104ND P -40 8.000 0.00 CHIP VPO104ND
VPO106N2 P -60 8.000 -0.50 205AF SD2107HD
VPO106N3 P 60 8.000 -0.40 92 VPO106N3
VPO106ND P -60 8.000 0.00 CHIP VPO106ND
VPO109N2 P 90 8.000 050 205AF SD2107HD
VPO109N3 P 90 8.000 0,40 92 VPO109N3
VPO109ND P 90 8.000 0.00 CHIP VPO109ND
VPOTON2 P -100 16.000 0.00 205AF SD2107HD
VPOTIONS p -100 16.000 0.00 92 SD21078D
VPOTIOND P -100 16.000 0.00 CcHIP SD2107CHP
VP0204N2 P -40 4.000 -0.80 205AF SD2107HD
VP0204ND P -40 4.000 0.00 CHIP SD2107CHP
VPO206N2 P 60 4,000 -0.80 205AF SD2107HD
VP0206N3 P -60 4.000 -0.40 92 SD21078D
VP0206ND P -60 4000 0.00 CHIP SD2107CHP
VP0210N2 P -100 4.000 -0.80 208AF SD2107HD
VPO21ON3 P -100 4.000 -0.40 92 SD21078D
VP0210ND P -100 4.000 0.00 CHIP SD2107CHP
VPO530N2 P -300 100,000 0.00 205AF
VPOS30N3 P -300 100.000 0.00 92 VP0540N3
VPOS30ND P -300 100.000 0.00 CHIP VPO540ND
VPO535N2 P -350 75.000 -0.20 205AF CF
VPO535N3 p -350 75.000 010 92 VP0540N3
VPO535ND P -350 75.000 0.00 CHIP VPO540ND
VPO540N2 3 -400 75.000 -0.20 205AF CcF
VPO540N3 P -400 75.000 010 92 VPOS40N3
VPO540ND P -400 75,000 0.00 CHIP VPO540ND
VPOS45N2 P -450 125.000 013 205AF cF
VP0545N3 P —450 125,000 0,07 92 CF
VPOS45ND P -450 125.000 0.00 CHIP CcF
VP0808B p -80 5.000 -0.88 205AF SD2107HD
VPOS0BL P -80 5.000 -0.21 92 VPOBOBL
VP1008B P -100 5.000 0.88 205AF SD2107HD
VP1008L P -100 5.000 021 92 VP1008L
VQ1000N6 N QUAD 60 5.500 0.30 14PDIP VQ1000J
VQ1000N7 N QUAD 60 5.500 0.30 14CDIP VQ1000J
VQ1004J N QUAD 60 3.500 0.46 14PDIP SD7N
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Telmos
(\)] (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss DS(on) o(on) PACKAGE PART NUMBER
SD210CHP N 30 70.000 0.00 CHIP SD210CHP
SD210DE N 30 70.000 0.05 72 SD210DE
SD210DE/R N 30 70.000 0.05 72 SD210DE/R
SD211CHP N z 30 70.000 0.00 CHIP SD211CHP
SD211DE N z 30 70.000 0.05 72 SD211DE
SD211DE/R N z 30 70.000 0.05 72 SD211DE/R
SD212CHP N 10 70,000 0.00 CHIP SD212CHP
SD212DE N 10 70,000 0.05 72 SD212DE
SD212DE/R N 10 70,000 0.05 72 SD212DE/R
SD213CHP N z 10 70.000 0.00 CHIP SD213CHP
SD213DE N z 10 70,000 0.05 72 SD213DE
SD213DE/R N z 10 70.000 0.05 72 SD213DE/R
SD214CHP N 20 70.000 0.00 CHIP SD214CHP
SD214DE N 20 70.000 0.05 72 SD214DE
SD214DE/R N 20 70.000 0.05 72 SD214DE/R
SD215CHP N z 20 70.000 0.00 CHIP SD215CHP
SD215DE N z 20 70.000 0.05 72 SD215DE
SD215DE/R N z 20 70,000 0.05 72 SD215DE/R
SD5000CHP N Z QUAD 20 70.000 0.00 CHIP SD5000CHP
SD5000 N Z QUAD 20 70,000 0.05 16CDIP SD5000J
SD5000N N Z QUAD 20 70.000 0.05 16PDIP SD5000N
SD5001CHP N Z QUAD 10 70.000 0.00 CHIP SDS001CHP
SD50014 N Z QUAD 10 70.000 0.05 16CDIP SD5001J
SD5001N N Z QUAD 10 70.000 0.05 16PDIP SDS5001N
SD5002CHP N Z QUAD 15 70.000 0.00 CHIP SD5002CHP
SD5002J N Z QUAD 15 70.000 0.05 16CDIP SD5002J
SD5002N N Z QUAD 15 70.000 0.05 16PDIP SD5002N
SD5100CHP N Z QUAD 30 70.000 0.00 CHIP SD5100CHP
SD5100N N Z QUAD 30 70.000 0.05 14PDIP SD5100N
SD5101CHP N Z QUAD 15 70,000 0.00 CHIP SD5101CHP
SD5101N N Z QUAD 15 70.000 0.05 14PDIP SD5101N
SD5200CHP N Z QUAD 30 80.000 0.00 CHIP SD5200CHP
SD5200N N Z QUAD 30 80.000 0.05 16PDIP SD5200N
TMF123 N DUAL 20 100.000 0.05 99 SD411HD
Texas Instruments
v) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss oS(on) o(on) PACKAGE PART NUMBER

PV210 N 35 2,500 150 205AF SD117HD
V211 N 60 3.500 150 205AF SD1117HD
PV212 N 80 4500 150 205AF SDM17HD
TIS172 N 35 1.600 0.30 92 SD3301BD
TIS173 N 60 2.000 0.30 92 SD11178D
TIST2 N 35 1.800 0.30 92 SD33018D
TIS73 N 60 2.500 0.25 92 SD11178D
TIST4 N 80 3.500 0.20 92 SD107BD
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=A VERTICAL and LATERAL
L%ONDUCTOZP D-MOS FET SUBSTITUTION GUIDE

Texet Semiconductor

(\)] (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss o8 on) Toon PACKAGE PART NUMBER
Tx101 N 60 6.000 0.80 92 SD1107BD
X102 N 100 6.000 0.80 92 SD11078D
X103 N 150 12,000 0.40 92 SD11138D
TX104 N 200 12,000 0.40 92 SD11138D
X105 N 350 40,000 0.25 92 SD1101BD
TX106 N 400 40.000 0.25 02 SD11018D
T>107 N 450 70.000 0.20 92 SD1501BD
X108 N 500 70.000 0.20 92 SD15018D
Toshiba
v (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. o (o) . o) PART NOIBER
25K422 N 60 2.800 0.50 02 SD178D
2SK423 N 100 4500 0.30 92 SD11078D
Unifrode
) " (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss fo8(0n) o) PACKAGE PART NUMBER
2N6781 N 60 0.600 350 205AF 2N6781
2N6782 N 100 0.600 350 205AF 2N6782
UFNF110 N 100 0.600 350 205AF SD3300HD
UFNF111 N 60 0.600 3.50 205AF SD3301HD
UFNF112 N 100 0.800 3.00 205AF SD3300HD
UFNF113 N 60 0.800 3.00 205AF SD3301HD
UFNF123 N 60 0.400 5.00 205AF SD3301HD
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T FAZ

SEMICONDUCTOR

J-FET
SUBSTITUTION GUIDE

N-Channel, Depletion-Mode, Lateral D-MOS FETs
are suitable to replace N-Channel J-Fets under the
following conditions:

(1) A negative voltage is available to bias the Body
(Substrate) of the D-MOS FET to the most
negative point in the circuit.

(2) The application requires faster switching
speeds or wider operating bandwidth. J-FETs
are still a better choice for low frequency

applications where low 1/f Noise Voltage and
low Gate Leakage below the I Breakpoint are
the most important specifications.

(3) The application is not low frequency and

requires wider dynamic or higher Ig Break-
point. Depletion-Mode Lateral D-MOS does
not have an |g Breakpoint by design and can
operate in enhancement or depletion mode
provided that rated breakdown voltages are
not exceeded.

J-FET Depletion D-MOS J-FET Depletion D-MOS
Industry Part No. Replacement Industry Part No. Replacement
2N2606-09 - FN4391-93 SD2100DE
2N3328-32 - ITE4391-93 —
2N3382/84/86 - PN4391-93 —
2N3684-87 — SST4391-93 —

2N3819 - 2N4416 SD2100DE
2N3821-24 SD2100DE ITE4416 —
2N3921-22 - PN4416 -
2N3954-58 — 2N4856-61 SD2100DE
2N3954A-55A — 2N4856A-61A —
2N3970-72 SD2100DE 2N4867-69 —
2N3993-94 — 2N4867A-69A —
2N4084-85 - 2N4978 —
2N4091-93 SD2100DE 2N5018-19 —
2N4091A-93A SD2100DE 2N5045-47 —
ITE4091-93 — 2N5114-16 -
PN4091-93 — PN5114-16 -
2N4117-19 — PN5163 —
PN4117-19 — 2N5196-99 —
2N4117A-19A — 2N5265-70 —
FN4117A-19A —_ 2N5397-98 SD2100DE
PN4117A-19A — 2N5432-34 -
2N4220-24 SD2100DE PN5432-34 —
2N4220A-22A SD2100DE 2N5452-54 —
2N4302-04 — 2N5457-59 -
PN4302-04 — SST5457-59 —
2N4338-41 — 2N6460-65 —
PN4338-41 — 2N5484-86 —
2N4342-43 - 2N5515-24 —
2N4342-43 — 2N5545-47 —
2N4391-93 SD2100DE DN5564-66 TZ5911HD
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T A X J-FET
SEMICONDUCTOR SUBSTITUTION GUIDE

J-FET Depletion D-MOS
Industry Part No. Replacement

2N5564-66 TZ5911HD
2N5555 -
DN5567 TZ5911HD
2N5638-40 -
2N5653-54 -

2N5902-09 -

2N5911-12 TZ5911HD
1T5911-12 TZ5911HD
ITC5911-12 TZ5911HD
M5911-12 TZ5911HD

2N6483-85 -
2N6905-07 -
2N6308-11 -

CR022-430 -

CRR0240-4300 -
DPAD series -
1T100-01 -
IT500-05 -
1T550 TZ5911HD

Jxxx series —
M440-441 TZ5911HD
MPF series -
PAD series -
U200-202 -

U231-235 -
87574 TZ5911HD
U290-91 -
U304-306 SD2200DE
U308-310 SD2200DE

usn SD2200DE
U320-322 -

u3so SDS501N
U401-06 -

U410-12 -

U420-26 -
U427-28 -
U430-31 TZ5911HD
U440-42 TZ5911HD
U443-44 TZ5911HD

U1897-99 -
VCR series -
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TIFRAX 2N6781, 2N6782

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES

B Gate Stand-off Voltage, £40V min.
B Continuous lp of 1 Amp in small package
B Wide Variety of Packages

APPLICATIONS

Bl Motor Controls
M Line Drivers
B Power Supplies

ABSOLUTE MAXIMUM RATINGS (Tc = +25°C unless otherwise noted)

Drain-Source Voltage

2NB782 .. ... 100v*

2NB781 .. 60V*
Drain-Gate Voltage (RGs =1MQ)

2NB782 ... 100v*

2NB781 . 60V*
Gate-Source Voltage ....................... +40V

Continuous Drain Current
Tc =+100°C Tec= +25°C

2.25A" 3.5A*
Peak Pulsed Drain Current ................... 8.0A
*JEDEC Registered Values
CONFIGURATION
DRAIN
===
1
(]
|
GATE |
———
D,C G s
SOURCE

Maximum Power Dissipation
Tec=+100°C Tc=+25°C

6.0W* 15w+
Linear Derating Factor
Junction Junction
to Ambient  to Case
(mW/°C)  (mW/°C)
5.0* 120*
Operating Junction and Storage
Temperature Range ................ -55 to +150°C*
Lead Temperature (1/16” from mounting
surface for30Sec) .............ooiiiinn. +300°C*
PACKAGE DIMENSIONS
TO-205 AF

(See Package 6)
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TLORAZ

2N6781, 2N6782

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T. = +25°C unless otherwise noted)
2N6782 2N6781
HARA T I T NDITIONS
# CHARACTERISTIC v T TTve Tac] UNIT TEST CO
Drain-Source * . _ -
| 1] | BVYoss Broakdown Voltage | 100" | 125 60" | 90 V| lo=2504A, Vas = 0
_2_. Vst Gate-Source 2.0* 40" | 2.0* 4.0 v Vos = Vas
| 3] " Threshold Voltage 10° 40" [10° 4.0° Ip = 250uA Tc = +125°C
4 100* 100"
| 51| tess CAleBody 200° 200" | na | Vos T2V Ves0 RseS
6|3 eakage burren ~100° -100° Vas = ~20V, Vos =0
_l_ A 0.25* Vps = 80V, Vs =0
L 8T, Drain-Source OFF 1.0° mA Vos =100V, Ves =0 | Tc = +125°C
| 9] 1| ™ Leakage Current 0.25* Vps = 48V, Vas = 0
(10]|C 1.0 Vos = 60V, Ves =0 | Tc = +125°C
|11 Ioom ON Drain Current™ 3.5* 3.5* A Vps = 10V, Vas = 10V
Drain-Source'" . .
12 Vosion 21 2.1
|| " ONVoltage Vas = 10V, Io = 3.5A
1181 | fpeo, Drain-Source™ 0.6 06" | hms | Ves=10V
14 " ON Resistance 1.08" 1.08° Ip = 2.25A Tc = +125°C
Common-Source"”’ . " . . _ _ -
_1_5_ Ots Forward Transcond. 1.0 3.0 1.0 3.0 S Vps = 10V, Vgs = 10V f=1KHz
Common-Source N . " N
16 Cies Input Capacitance 60 200° | €0 200
D Common-Source Vps = 25V, Vgs =0
17 Y Css Reverse Transfer 10* 25" 10* 25" pF f=1MHz
L IN Capacitance
Common-Source N . N N
_1: a Coss  Output Capacitance 40 100" | 40 100
Turn-ON " .
_13_ é tatons Delay Time i 5
20| [t RiseTime 257 25" X°°_=1 g“‘:‘
. Turn-OFF . | nsec | -7 00N
P urn-urr 5 * - ngGg = v Uinnio
i tatotn Delay Time 2 @ V;w =10V
22 te Fall Time 20" 20"
Continuous N "
2_3 Is Source Current"”’ 3.5 35 A
Peak . .
i ? IsM  gource Current™ 8.0 8.0
Source-Drain™ . . . " - _
—2-5_- g Vsp Forward Voltage 0.75 1.50* (0.75 1.50 \) Vas =0, Is = 3.5A
Thermal Resistance N | o
_26_ E| Bnsc inction-to-Case 8.33 8.33" | *C/W
Thermal Resistance o
27 R A jnction-to-Ambient 170 170 | °C/W

Note 1: Pulse Test 80uSec, 1% Duty Cycle

*JEDEC Registered Values
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TORAZ

SEMICONDUCTOR

2N6781, 2N6782

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

Ip(oN) — ON DRAIN CURRENT (AMPS)

rps(oN) — DRAIN-SOURCE ON RESISTANCE (OHMS)

28

2

o

20

16

12

-
o

s> o

N

0.6
0.4

0.2

0.1

DRAIN-SOURCE ON RESISTANCE
GATE-SOURCE VOLTAGE

T T

1 1 — 7T

1| | 1

T

T LA
Ip = 2.25A

PULSE TEST

80uSec

1% DUTY CYCLE |

L1

Tc

=+125°C —

—

c=+25°C

25

5 75

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

ON DRAIN CURRENT
—V8—
GATE-SOURCE VOLTAGE

10

Vps
[ PULSE TEST
80 1S, 1% DUTY CYCLE

I

=10V

/

=+125°C |

T =+125°C

Te = +25°C

25

5

7.5

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

10

Vps — DRAIN-SOURCE VOLTAGE (VOLTS)

9s; — FORWARD TRANSCONDUCTANCE (S)

(-]

ON VOLTAGE CHARACTERISTICS

PULSE TEST
- 80 uSec
1% DUTY CYCLE
Ip = 3.0A—]
To = +125°C
N
Ip=3.0A, Tg = +25°C” —
| 1 1l | b+
25 5 75 10
Vgs — GATE-SOURCE VOLTAGE (VOLTS)
FORWARD TRANSCONDUCTANCE
—vg—
ON DRAIN CURRENT
10
6
. Te=+25°C ]
= Tc=+125°C |
2 /4 °
1
0.6
0.4
Vps=10V —
PULSE TEST
0.2 80 uSec m
1% DUTY CYCLE
0.1
0 25 5 75 10

Ip — ON DRAIN CURRENT (AMPS)
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TOFEAZ

SEMICONDUCTOR

2N7000

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

FEATURES

B High Gate Oxide Breakdown, £40V min.
B Low Output and Transfer Capacitances
B Extended Safe Operating Area

ORDERING INFORMATION

APPLICATIONS

B High-Speed Pulse Amplifiers
B Logic Buffers

B Line Drivers

B Solid-State Relays

B Motor Controls

B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage ........................ +60V Continuous Device Dissipation ............. 400mW
G Linear Derating Factor ................ 3.2mWwW/°C
Drain-Gate Voltage (Ves=0) .............out. +60V
ge (Vos=0) Pulsed Device Dissipation .................. 3.125W
Gate-Source Voltage ...............ceevnnn... +40V Linear Derating Factor ................. 25mwW/°C
Continuous Drain Current . . Operating Junction
Ta=25°C Te=25°C Temperature Range .................. -55 to +150°C
21A 32A Storage Temperature Range .......... -55 to +150°C
Peak Pulsed Drain CUrrent ................... 0.79A Lead Temperature (1/16” from mounting
surface for30Sec) .........coiiiiiiiiiiin. +300°C
SCHEMATIC DIAGRAM/PACKAGE PACKAGE DIMENSIONS
(TO-92) TO-226AA
(See Package 5)
DRAIN
i |
1
:
i
-
$ ¢ D
SOURCE
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SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (Tc = +25°C unless otherwise noted)
# CHARACTERISTIC 2N7000 UNIT | TEST CONDITIONS
MIN TYP MAX
1 BVoss Drain-Source 60 100 " lp=10uA, Ves =0
Breakdown Voltage
2 Vesenm Gate-Source 0.8 1.9 3.0 \" lo =1.0mA, Vps = Vas
Threshold Voltage
3 leas Gate-Body +1.0 £10 nA Vs = £15V, Vps = 0
Leakage Current
4 loss  Drain-Source OFF 0.1 1.0 A Vos = 48V,
Q =
B Ves =0
5 5 Leakage Current 01 10 mA Tc = +125°C
6 loom  ON Drain Current 75 mA Vos = 10V, Vgs = 4.5V
(Note 1)
7 Vbsom Drain-Source 04 YSZ; 41)5 V. lo = 75mA
ON Voltage
8 15 25 \ Vas = 10V, Ip = 0.5A
(Note 1)
9 Drain-Source 3.0 5.0 ohms | Ves=10V, Ip=0.5A
rosom  ON Resistance (Note 1)
10 47 9.0 Tg = +125°C
Ots Common-Source 100 mmhos | Vps =10V, Ip = 0.2A
11 Forward Transcond. =1KHz (Note 1)
12 Ciss Common-Source 60
o Input Capacitance
B § |0 Common-Source 13 5.0 pF Vps =Vgs =0
§ Reverse Transfer f=1MHz
E Capacitance
14 Coss Common-Source 10.5 25
Output Capacitance
15 ton Turn-On Time 5.0 10 nSec | Vpo =15V, Vgon = 10V
16 tott Turn-Off Time 6.0 10 Rg = 250, R. = 25Q

Note 1: Pulse Test 80u Sec, 1% Duty Cycle
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TORAZ 2N7000

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T = +25°C unless otherwise specified)
DRAIN-SOURCE ON RESISTANCE

—Ve—
GATE-SOURCE VOLTAGE DRAIN-SOURCE ON VOLTAGE
100 —Vs§—
GATE-SOURCE VOLTAGE
T 14
7 12
2 §, Io = 75mA
PULSE TEST
z ) 80uSec, 1% DUTY CYCLE
© | g
Tc = +125°C 2
& i 3
4.0} s 0.8
%
i Tc = +25°C —] §
I’s‘ 20 Ip = 0.5A 2 08
g [puseTest H
1ol B4Sec. 1% DUTY CYCLE i \ .
oz 4 ¢ 0 1 o.«L Te = +125°C
Vgs—GATE-SOURCE VOLTAGE— (Voits) é \ ——
02 [’ ’ T To:25°C
0 1
ON DRAIN CURRENT Vgs—GATE-SOURCE VOLTAGE—(Voits)

T —
GATE-SOURCE VOLTAGE

FORWARD TRANSCONDUCTANCE
—V§—
ON DRAIN CURRENT

10

T
T
i
:

++H

—
T
t
=
|—Vps = 10V
4.0}—PULSE TEST
80uSec, 1

% DUTY CYCLE 700
o
2 To = +25°C
2 600
— Vpg = 10V
10 PULSE TEST
. L
Tc = +125°C—| o 80uSec, 1% DUTY CYCLE
> 500 ——
04 y 4 /

- -
/
,

0.2

Io(on)—ON DRAIN CURRENT—(Amps)

0.04

grs—FORWARD TRANSCONDUCTANCE—(mS)

Tc = +25°C 100 /

0 10 ) 01 0.2 03 04 05 0.6 0.7
Vas—GATE-SOURCE VOLTAGE —(Voits) ip—ON DRAIN CURRENT—(Amps)

0.02

0.01
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=7\ /4, 2N7104, 2N7105, 2N7106
SEM/C‘DNDUCTD,Q 2N7107 2N7108 2N74109

N-CHANNEL ENHANCEMENT-MODE
D-MOS FET SWITCHES

ORDERING INFORMATION

+ Gate Protective Diode

FEATURES APPLICATIONS

B High Input to Output Isolation— B +30V Switch Drivers—2N7104, 2N7105
120dB typical B 10V Analog Switches —2N7108, 2N7109

B Low feedthrough and feedback transients W 5V Analog Switches —2N7106, 2N7107

B Low inter-electrode Capacitances

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

PARAMETER 2N 2N 2N 2N 2N 2N UNIT lo Continuous Drain Current .............. 50mA*
Breakdown 7104 7105 7106 7107 7108 7109 Py Power Dissipation (at or below
Voltages Te=425°C) vttt 1.2W
Vbs +30 +30 +10 +10 +20 +20 V Linear Derating Factor .............. 12mW/°C
Vso +10 +10 +10 +10 +20 +20 V Po Power Dissipation (at or below
Vos +30 +30 +15 +15 +25 +25 V Ta=425°C) ..oiiiiiiiiiii 300mwW*
Vss +15 +15 +15 +15 +25 +25 V Linear Derating Factor ............. 2.4 mW/°C*
Vas +40* -15 +40* -15 +40* -25 V T; Operating Junction
+25 +25 +30 V Temperature Range ............. -55 to +150°C*
Ves +40 -0.3 +40 -0.3 +40 -03 V Ts Storage Temperature
+25 +25 +30 V Range ..........cciiiiiiiiiiinn. -65 to +200°C
Veo +40 -30 *+40 -15 +40 -25 V Ti Lead Temperature (1/16" from mounting
+25 +25 +30 V surface for 10seC) ..........ccovvnnnnn. +300°C
Voe +40* +25* +40* +25* +40* +30* V *JEDEC Registered Valve
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-72
@ (See Package 3)
Drain PAD
,_T & 1 — Source
;] Body 2 — Drain
Gate
3 - Gate
- 4 — Diode
)
For SD211/213/215 CHP, bond Gate and Diode
Body Internally connected to Case. to common point. Body is backside contact.
Diode protection on 2N7105/2N7107/2N7109 Dimensions: .022x.025x.013 Inches
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T D=L

SEMICONDUCTOR

2N7104, 2N7105, 2N7106,
2N7107, 2N7108, 2N7109

ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)

2N7104, 2N7105 | 2N7106, 2N7107 | 2N7108, 2N7109 TEST
# PARAMETER UNIT
MIN| TYP| MAX| MIN| TYP| MAX| MIN| TYP| MAX CONDITIONS
1 30 | 35 o = 10uA
] av Drain-Source y Ves = Ves =0
2 °  Breakdown Voltage | 10 | 25 10| 25 20 | 25 o = 10nA
L Vas = Ves = -5V
Zero Gate Voltage R Vos = 30V
8 loss Drain Current 10 HA Vas = Vgs =0
Source-Drain Is = 10nA
_4_ BVso  Breakdown Voltage 10 10 20 Vap = Vepo = -5.0V
Drain-Substrate lo = 10nA, Vgs = 0
5 BVos  Breakdown Voltage | ' 1S 25 v Source OPEN
Source-Substrate Is = 10uA, Vas = 0
__6_ BVss  Breakdown Voltage | '° 5 25 Drain OPEN
| 7] 10* 10" Vos = 10V | Vgs = Ves
8 10 nA  |Vos=20V | =-5V
o | Drain-Source N « = =
__9_ Io ot OFF Current 5.0 5.0 A Vos = 10V \=/G_S5V Ves
10 5.0* Vos =20V | T, = +125°C
E S ‘ 10" 10° Vso =10V | Vgp = Ve
27T 10* nA  |Vsp=20V | =-5V
=21 A Source-Drain " . _ _
_1_(_3_ T Is ot OFF Current 5.0 5.0 A Vsp = 10V ZG_%V Veo
1411 5.0* Vsp =20V | T,=+125°C
— C
15 2N7104 0.1*
i 2N7106 0.1* nA Vags = 12V
17| 2N7108 01" Vos= Ves
| 18 | 2N7105 1.0 =
i 2N7107 1.0* MA Vas = 25V
20 | Gate 2N7109 1.0* Vs = 30V
21 lass Reverse 2N7104 1.0*
22 Current 2NT106 10" Vas= 12V
23 2N7108 0 A Vos = Ves
_ﬁ 2N7105 100" =
25 2N7107 100" Vas=25V
— Ta=+125°C
26 2N7109 100° Ves=30V |~
Gate Threshold . . N . . . Vs = Vgs,
27| | Vesm Votage 05| 1.0 [20° [0.1* [ 1.0 | 20" |0.1° [ 1.0 [ 2.0 v lo = 1A Vs = 0
28] | Drain-Source 50 | 70° 50 | 70 s0 70" | o [VasBV | lo=1mA
29 ON Resistance 30 | 45 30 | 45 30 | 45 Vaes=10V Vsg =0

*JEDEC Registered Value
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TDORA X 2N7104, 2N7105, 2N7106,
SEMICONDUCTOR 2N7107, 2N7108, 2N7109

ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted), continued

2N7104, 2N7105 | 2N7106, 2N7107 | 2N7108, 2N7109 TEST
# PARAMETER UNIT
MIN | TYP| MAX| MIN | TYP| MAX [MIN| TYP| MAX CONDITIONS
- Vobs = 10V,
0| |gn  CommonSource | 10| 12 10 | 12 10| 12 mmhos | lo = 20mA
il : f= 1KHz, Vsa = 0
31 Cion 'C":F‘,‘;cnance 24|35 24 |35° 24|35
1 D " Vos = 10V
32| Y| coavam 8;?2;;22& 13|15 13| 15 13|15 oF
2 Source Node Ves = Ves = -15V
33| B Conw Capacitance 35| 40 35| 40 35| 40 o
1 Reverse Transfer N z
3| c| e Capacitance 03|05 03 |05 03|05
35 Turn ON Delay Time 07 | 1.0° 07 | 1.0 07|10
36 :dm Rise Time * 0.8 1.0° 0.8 | 1.0° 08 10" | nsec | o072V Veon =SV
d , =l = =1 ¢ | R.=6800, Re =510
37 ton Turn OFF Time 10 10 10
*JEDEC Registered Valve
SWITCHING TIMES TEST CIRCUIT TEST WAVEFORMS
Voo
% AL VGion)
V.
V. n
ouT . 10%
INPUT PULSE —
Vg [-J 1, <0.5 nSEC F—tdion)
PULSE WIDTH — 100 nSEC —=! ton
5100 2; Rg — |t |[—
S SAMPLING OSCILLOSCOPE Voo
t, <0.36 nSEC 90%
Rin > 1MQ Vout
510 Cin <2.0pF %
=0V
OSCILLOSCOPE J:—




TEORA 2N74104, 2N7105, 2N7106,
SEMICDNDUC?TC)ZQ 2N7107, 2N7108, 2N7109

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C unless otherwise specified)

DRAI N-SOURCE ON RESISTANCE ON DRAIN CURRENT
S -
GATE-SOURCE VOLTAGE GATE-SOURCE VOLTAGE
— 1000 T—T T 100
- — T = +26°C
{w i g o Fm —
-~ .
g “ WourveveLe ] ET 20 | wovrveves A [ AT1®
b 20 g v |
T 3 60 17102 ~ 6ma
§ 100 = z Ta= +126°C
g o Ta= +128°C ] & 20
g © P— $ 10 4
~ 1 L s T = +26°C
i 2 Tam +26°C__ _g 02 "' ‘;
g oL
0 20 40 60 80 10 12 14 16 0 10 20 30 40 50 60 70
Vgg—GATE-SOURCE VOLTAGE—(VOLTS) Vgs—GATE-SOURCE VOLTAGE—(VOLTS)
GATE-SOURCE THRESHOLD VOLTAGE FORWARD TRAl:ISCONDUCTANCE
- —Ve— N
£ SOURCE-BODY VOLTAGE ON DRAIN CURRENT
g 30 3 116
: Vos; vas i
- w - |t
§ g 12
g 20 == g /
w / 8.0 | | |
s | o
w vD:! -
£ s I/ e
§ s r.t;:‘ssscrssr
s §| 1% DUTY CYCLE |
g % 28 50 76 10 & o 40 80 12 16 20 24 28 3
> Vgg—~30URCE-BODY VOLTAGE—(VOLTS) ip-DRAIN CURRENT—(mA)

GATE THRESHOLD VOLTAGE
AMBIENT TEMPERATURE
? 16
3
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3-35



ANOIION, ANOI20ON
ANOI3ON, ANOI4ON

N-CHANNEL ENHANCEMENT MODE D-MOS FETs
8-CHANNEL ARRAYS

SEM/C‘DNDUC TDP

ORDERING INFORMATION

FEATURES

B Ultra-Low Channel OFF Leakage, <800pA
B High Channel-to-Channel Isolation

B 100V to 400V Capability

B Industry Standard Pin-Out

APPLICATIONS

B Electrostatic Array Drivers

B Electroluminescent Panel Drivers
B Converters

B Multi-Channel Array Drivers

ABSOLUTE MAXIMUM RATINGS (T, = +25°C per channel unless otherwise specified)

Drain-Source Voltage

Continuous Drain Current, Total Package

ANOMION. ... + 100V Ta= +25°C Tc= +25°C
ANOT20N . ... ... e + 200V ANO110N 80mA 140mA
AN01 30: .................................. + 300x ANO120N,AN0130N somA SOmA
ANOTAON . ... +400 ANO140N 40mA 75mA
Drain-Gate Voltage (Vas = 0) Continuous Drain Current, Single Channel
ANOTION. ... oo +100V T 2B Tew +25°C
ANOT20N. . ..., +200V A=+ c=+
ANOIBON . . .. +300V ANO110N 50mA 100mA
ANOTAON . ... +400V ANO120N,AN0O130N 30mA 60mA
Channel-to-Channel Isolation Voltage ANO14ON ~ 25mA 50mA
2;\7&::8;‘:3@" Voltage (Vgs = 0) oo Continuous Device DISSIF;-atIOH - : -
.................................. + A= +25° c=+25°
ANOT20N ... ... .. i i + 200V Total Package B4W 2.0W
ANOT3ON. . ... + 300V Single Channel 30W 1.0W
ANOT4ON . ... ... ... + 400V Linear Derating Factor
Gate-Source Voltage ......................oee. + 30V Ta= +25°C Tc=+25°C
Operating and Storage Temperature Total Package 10.67mW/°C 33.2mW/°C
Range ........... ... i, -55to +85°C Single Channel 5mW/°C 16.6mW/°C
Lead Temperature (1/16” from mounting
Surfacefor10sec.) .................ounnn. +300°C
PIN CONFIGURATION & PACKAGE DIMENSIONS
SCHEMATIC DIAGRAM 18-Pin Plastic DIP
TOP VIEW (See Package 11)
U
G1 E-—w 18] D1
Nic[2] 7 1] 17]D2
G2[ 3] 7 [Heles
Ga[4 | 15]D4
G4[5 | T_F 4]Ds
Gs[ 6| T_J_‘ 3]o6
Ge[7 | = 1 12]o7
G7[8] 7 ] 11]p8
Gs[ 9] 10]s18




SEM/CCJ/\/DLJC TOR

ANOIION, ANOI20ON
ANOI3ON, ANOI4ON

ELECTRICAL CHARACTERISTICS (T4 = +25°C per channel unless otherwise noted)

# CHARACTERISTIC MiN TYP | MAX | UNIT |TEST CONDITIONS
1 ANO0110 100 160
2 BVpss Drain-Source ANO0120 200 300 V  |ip=100uA, Vgs =0
3 Breakdown Voltage| AN0130 300 400
4 AN0140 400 450
5 ANO0110 5.0 Vps = 80V
6 lpss Drain-Source OFF AN0120 5.0 nA Vgs=0| (NOTE 1)
7 Leakage Current ANO0120 5.0 Vps = 100V
8 ANO0140 5.0
9| o | leBs Gate-Body 10 nA [Vgs =20V, Vps=0
= Leakage Current
10| & [Vas@n) Gate-Source 20 50 V  |Vps=Vags, Ip=1.0mA
@ Threshold Voltage
11 ANO0110 60 100
12 DS(on)  Drain-Source ANO0120 210 300 | ohms|Ip=10mA, Vgs =10V
13 ON Resistance ANO0130 260 300
14 ANO0140 325 350
15 ANO0110 50
16 Ip(on) Drain-Source ANO0120 25 mA |Vps =25V, Vgs =10V
17 ON Current ANO0130 25
18 AN0140 25
19 ANO0110 8.0
20 dfs Common-Source ANO0120 4.0 mmhog Vpg =25V, Ip = 10mA, f= 1KHz
21 Forward Transcond | AN0130 4.0
22 AN0140 4.0
23 Ciss Common-Source 8.0 10
Input Capacitance
24 Coss Common-Source 1.5 2.0
% Output Capacitance pF |Vps =25V, Vgs =0, f=1MHz
< Common-Source
25| | crss Reverse Transfer 0.8 1.0
a Capacitance
26 td(on) Turn-ON 3
Delay Time
27 tr Rise Time 3 nS |Vpp =25V, Vg(on)= 10V
28 td(off) Turn-OFF 5 RL=82002Rg =510
Delay Time
29 tf Fall Time 5
Note 1: Limit is OFF leakage of all 8 segments in parallel.
SWITCHING TIMES TEST CIRCUIT
Voo TEST WAVEFORMS
Ry Va(on) 20%
v, Vin
ouT 10%
I"l INPUT PULSE 0 ety PR —
Vg t, 0.5 nSEC e ot
PULSE WIDTH — 100 nSEC on ™ Y [+
fa SAMPLING OSCILLOSCOPE Vop — " T ot =
t, <0.38 nSEC 90% 0%
Rip > 1MQ Vout
Cin <2.0 pF v 10% ox
QO
OSCILLOSCOPE -
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T &ORAZ

SEMICONDUCTOR

ANO110N, ANO120N
ANO130N, ANO4140N

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C, per channel, unless otherwise specified)

DRAIN-SOURCVESOFF LEAKAGE
AMBIENT TEMPERATURE

10 -
—Vps = 80 V, AN0110
z Vs = 100V, AN0120, ANO130, ANO140 ]
£ -Vgs =0
I
w 10
Q ==
< Z
-
4 ‘//
['S
s e
> 0 »
g 7
- 4
L “
.01

-50 -25
Ta — AMBIENT TEMPERATURE — (°C)

0

+25 +50 +75 +100 +125

FORWARD THANVSSCONDUCTANCE
ON DRAIN CURRENT

£ Vps = 25V ANO110

| f=1 KHz

8 /;/
& 5 s AN0140
- / -

& /

>

[=]

& 10

?

2

<

[+ 4

-

2 so0

<

z

o«

o

('S

! OL

& 0 5.0 10 15 20

Ip — DRAIN CURRENT — (mA )

*DS( on ) — ON RESISTANCE — ( ohms )

ID(on) — ON DRAIN CURRENT — (mA)

800

200

140

120

100

80

40

20

DRAIN-SOURCEvgN RESISTANCE
GATE-SOURCE VOLTAGE

|
Ip = 10mA
N AN0140
\
\\ AN0120 , AN0130
AN0110
0 5.0 10 15 20

Vgs — GATE-SOURCE VOLTAGE — (VOLTS)

ON DRAIl‘lIsClJRRENT
GATE-SOURCE VOLTAGE

|

VDS = 25V
— PULSE TEST
80uSec, 1% DUTY CYCLE

| |
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v
/

AN0120, ANO130

S

1
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)4

2.0

4.0

60 80 10

12 14
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4

SEMICONDUCTOR

APO120N,
APO130N, APO140N

P-CHANNEL ENHANCEMENT MODE D-MOS FETs
8-CHANNEL ARRAYS

ORDERING INFORMATION

FEATURES

B Ultra-Low Channel OFF Leakage, <-800pA
B High Channel-to-Channel Isolation

B N-Channel Complements available

B Industry Standard Pin-Out

APPLICATIONS

B Electrostatic Array Drivers

B Electroluminescent Panel Drivers
B Converters

B Multi-Channel Array Drivers

ABSOLUTE MAXIMUM RATINGS (T, = +25°C per channel, unless otherwise specified)

Drain-Source Voltage

Continuous Drain Current, Total Package

APOT20N ...t -200V Ta=+25°C  Tc=+25°C
APO13ON ..ottt -300V APO120N, APO13ON  -25mA -40mA
APOAON ...t -400V APQ140N -20mA -35mA
Drain-Gate Voltage (Vss = 0) Continuous Drain Current,T Sl:gl;sgganm;l 250G
APOI2ON ..ottt -200V A ¢
APO0120N, APO130N,
APOT3ON ..ot -300V
APO140N -400V APO0140N -15mA -25mA
) ot ot Continuous Device Dissipation
Channei-to-Channel Isoiation Voltage Ta=+25°C Tc=+25°C
Drain-to-Drain Voltage (Vas = 0) Total Package .64W 2.0W
APO120N ... .o -200V Single Channel 30W 1.0W
APO13ON ... -300V Linear Derating Factor
APO14ON ...... ... .. -400V Ta=+25°C  Tc=+25°C
Gate-Source Voltage ...................o... +40V Total Package 10.67mW/°C 33.2mW/°C
Operating and Storage Temperature Single Channel 5mw/°C 16.6mW/°C
Range .............. il -55 to +85°C
Lead Temperature (1/16" from mounting
Surfacefor10sec) ..........cccovvvvnnn. +300°C
PIN CONFIGURATION & PACKAGE DIMENSIONS
SCHEMATIC DIAGRAM 18-Pin Plastic DIP
TOP VIEW (See Package 11)
ai[TF—— o
]
NC[2] 7 I 17]p2
G2[3 16]03
=] = ]
Ga[4] 7 P
aa[5} < ] 1405
Gs[6 1306
GG% t]] 12]o7
G7| 8 T_r 11 |D8
GB% t] 10]s1-8

0-88-6




TERAZ AP0420N, APO130N, APO140N

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta = +25°C per channel unless otherwise noted)

# CHARACTERISTIC MIN |TYP|MAX|{ UNIT TEST CONDITIONS
1 BVbss Drain-Source APO120N |-200
2 Breakdown Voltage APO130N |-300 Vv lo=-100uA, Vgs = 0
3 APO140N | -400
4 loss Drain-Source OFF -5.0 nA Vos = -100V, Vgs = 0
Leakage Current (NOTE 1)
51 2 [Toss Gate-Body $10] nA | Vas- £20V, Vos - 0
6 ﬁ Leakage Current +1.0 uA Vee = £40V, Vps =0
7 D Vs Gate-Source -2.0 -5.0 v Vos = Vas, lo = -0.5mA
Threshold Voltage
8 rosion) Drain-Source AP0120N, APO130N 600 ohms lo = -10mA, Vgs = -10V
9 ON Resistance |AP0140N 700
10 loton) Drain-Source -15 mA Vps = -25V,Vgs = =10V
ON Current
1 gt Common-Source 3.0 mmhos | Vops = -25V, Ip = -6mA
Forward Transconductance f=1KHz
12 Ciss Common-Source 80| 10
Input Capacitance
13 13) Coss Common-Source 151 20
s QOutput Capacitance pF Vps = -25V, Vgs = 0, f = IMHz
14 < Common-Source 081 1.0
E Reverse Transfer Capacitance
15 O | tdon Turn-ON 6
Delay Time
16 t, Rise time 6 nS Voo = -25V, Vgiom = -10V
17 tacom Turn-OFF 8 RL =500Q Re = 51Q
Delay Time
18 t Fall Time 6

Note 1: Limit is OFF leakage of all 8 segments in parallel.
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TOIRA X APO120N, APO130N, APO140N

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C, per channel, unless otherwise specified)

DRAIN-SOURCE OFF LEAKAGE DRAIN-SOURCE ON RESISTANCE
—vs— —Vs—
AMBIENT TEMPERATURE GATE-SOURCE VOLTAGE
7]
== Z : ™
[ Vpg =—100V 7 w
_ L vgg=0 V4 H
g i // E 600
w a \
Q 4 g
Y
£ / z
w _0.10 & 400
'S ya -4
5 7 3
| 7 2 Ip =—-10mA
[ £
o / § 200
]
/
~0.01 % o0
50 —25 0 425 450 +75 +100 +125 8 o s 10 15 —20
Tp — AMBIENT TEMPERATURE (°C) Vgs - GATE-SOURCE VOLTAGE (VOLTS)
FORWARD TRANSCONDUCTANCE ON DRAIN CURRENT
—Vs— —vs—
ON DRAIN CURRENT GATE-SOURCE VOLTAGE
T 2 -50
£
£
;e
R I Ears|
: £-37. L
Z L1 8
§ 10 L~ Z 3
2 L~ F
: 5 /
Z
e LV 3 /
g s S12s
2 /
ER 0
0 5 T 15 —20 0 -2 4 -6 -8 —10 —12 14 —16
Ip — DRAIN CURRENT( mA) VGs(oN) - GATE-SOURCE VOLTAGE (VOLTS)
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TORPAZX

SEMICONDUCTOR

BS170

N-CHANNEL ENHANCEMENT-MODE

ANC DMIA/EN EET
u-mvo F\WUYWEK Ikl

ORDERING INFORMATION

FEATURES

B Reliable, low cost, plastic package
B European TO-92 pin-out
B Low capacitance

APPLICATIONS

B High-Speed Pulse Amplifiers
B Logic Buffers
B Line Drivers

ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted)

Drain-Source Voltage
Drain-Gate Voltage (Rgs = 1MQ)
Gate-Source Voltage
Continuous Drain Current
Tc = +100°C
21A
Peak Pulsed Drain Current
Maximum Power Dissipation
Tg = +100°C
0.4

SCHEMATIC DIAGRAM

DRAIN

GATE

32A

Tc = +25°C
30

TO-92

O —
[ J e
wn C—=

Linear Derating Factor

Junction Junction
to Ambient to Ambient
(mW/°C) (mW/°C)
30 24

Operating Junction and

Storage Temperature Range
Lead Temperature (1/6"
surface for 30 Sec)

-55°C to +150°C
from mounting

PACKAGE DIMENSIONS
TO-226AA (T0-92)
(See Package 5)
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TORAZ BS170

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T = +25°C unless otherwise noted)

# CHARACTERISTIC MIN | TYP | MAX | UNITS TEST CONDITIONS
Drain Source _ _
! BVDSs  Breakdown Voltage 60 | 100 v o = 100uA, Vas = 0
Gate Source _ _
2 VGS(th) Threshold Voltage 0.8 21 3.0 \" Vps = Vgs, Ip = TMA
Gate Body Forward _ -
8 o lassr Leakage Current 03 10 nA | Vas = 20V, Vps = 0
E Gate Body Reverse _ i
4 E lassR | eakage Current -06 | -10 Vas = -20V, Vps = 0
_i I Drain-Source OFF 05 Py Vps = 25V
6 DSS Leakage Current 500 Vgs =0 Tc = +125°C
7 loon) ON Drain Current! 0.3 A Vps = 10V, Vgg = 10V
8 i 28 5.0 _
L roS(ON) Dra!n-Source ON ohms VG§ =10V
9 Resistance’ 9.0 Ip = 200mA Tc = +125°C
Common-Source Vps = 10V, Ip = 0.2A
10 Gts Forward Transcond.' 100 | 300 mMNoS | ¢ = KHz
Common-Source
n o Ciss Input Capacitance 60
s Common-Source _ _
121 F | crss Reverse Transfer 5.0 pF VQS = 25V, Vgs = 0
2 Capacitance f=1MHz
Common-Source
3 Coss Output Capacitance 25
14 ton Turn ON Time 10 Vop = 25V, Vg(on) = 10V
— - nSec - 230 R =
15 toft Turn OFF Time 10 RL = . Rg = 51Q
SWITCHING TIMES TEST CIRCUIT
Voo
TEST WAVEFORMS
Ry Va(on)
V,
Vout '"
o 10%
INPUT PULSE
Ve t, <0.5 nSEC f—"td(on)
PULSE WIDTH — 100 nSEC = ton
;saon::"e o » —| 1, h
< SAMPLING OSCILLOSCOPE VDD
t, <0.36 nSEC 0%
Rip > 1MQ Vout
510 Cin <2.0pF
~0V 10% 10%
OSCILLOSCOPE -
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BS170

SEMIC DI\/DUC TOP

TYPICAL PERFORMANCE CHARACTERISTICS (T = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE
GATE-SOURCE VOLTAGE

10 \
8.0 8

\ Tc = +125°C
60

Rps(oN)—DRAIN-SOURCE ON RESISTANCE—(ohms)

——
a0 Tc = +25°C
Ip = 200mA
2.0 |- PULSE TEST
. 80uSec, 1% DUTY CYCLE
0 25 50 75 10

Vas—GATE-SOURCE VOLTAGE— (Volts)

ON DRAIN CURRENT
GATE-SOURCE VOLTAGE

10

5% —
- S =
% [ 80uSec, 1% DUTY CYCLE —]
g 30 Te = +125°C ]
|
e T
z 10 Tt +25°C
[
@
3 7 &
z ®
<
8
==
o I
: i
g .03
3 1]
= 11
11

0
0 20 40 60 80 10 12 14
Vgs— GATE-SOURCE VOLTAGE— (Volts)

FORWARD TRANSCONDUCTANCE
—v§—
ON DRAIN CURRENT

350 T T 1
Vos =28V
PULSE Tl

300 |gousec, Tos DUTY CYCLE

]
//

gts—FORWARD TRANSCONDUCTANCE —(mmhos)

0 01 02 03 04 05 06 07
Ip—DRAIN CURRENT—(Amps)
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V= $D200, SD201
SEMICONDUCTOR $D202, SD203

N-CHANNEL ENHANCEMENT-MODE
LATERAL D-MOS FETs

ORDERING INFORMATION

FEATURES APPLICATIONS
B High Gain—8.0dB min. @ 1GHz B High-Gain VHF/UHF Amplifiers, Oscillators,
B Low Noise—5.0dB max. @ 1GHz SD202, SD203 and Mixers

B Low Interelectrode Capacitances

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

PARAMETER SD200 SD201  SD202 SD203 UNIT Ilp  Continuous DrainCurrent . ...................... 50mA
Breakdown Pr  Power Dissipation (at or below Tc = +25°C) ........ 1.8W
Voltages Linear Derating Factor ...................... 18 mW/°C
Vos +25 +25 +20 +20 Vde Pp  Power Dissipation (at or below Ta = +25°C) ... ... 360mwW
Vos +25 +25 +20 +20 Vdc Linear Derating Factor ..................... 3.6 mwi°C
Vas +40 -03 +40 -0.3 Vdc Tj Operating Junction Temperature Range .. —55to +125°C
+20 +20 vdc Ts  Storage Temperature Range ............ ~65to +175°C
Vas +40 -03 +40 -03 vdc
+20 +20 Vdc
Vap +40 -03 +40 +0.3 Vdc
+20 +20 Vdc
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-52, 4-LEAD
/] See Packa
Drain ( ge 2)
- PAD
J (4)
® Body 1-—Source
Gate 2—Drain
3—Gate
N n 4—Diode
L
i S g “ Case. 8 )
0] ° :
Source
For SD201-203CHP bond Gate and Diode
Body intemally connected to Case. to common point. Body Is backside con-
Diode protection on SD201/SD203 only. tact. Dimensions: .022 x .025 x .013 inches
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TEONRAX

$D200, SD201

SEMICONDUCTOR $D202, SD203
ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)
SD200, SD201 SD202, SD203 TEST
# PARAMETER UNIT CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX
Drain-Source = = =
_1— BVps Breakdown Voltage 25 | 30 20 | 25 \' Ip = 1.0uA,Vgs = Vgg =0
2 BV, Drain-Substrate Ip=1.0pA, Vg =0
- DB Breakdown Voltage 25 20 Source OPEN
3 Drain-Source 1.0 Vps = 25V Vas = Vps =0
] ID(off) bA Gs=Ves
n OFF Current 10 Vps = 20V
[5] B SD200 +0.1
< -
| 6] o I Gate-Body SD202 +0.1 nA Vg = 40V Ve = Vea = 0
| 7] GBS  |eakage | SD201 1.0 DB = VsB =
8 Current  [“5p203 10 | M |Ves=20V
Gate Threshold Vps = Vas,
9 Vasith) Voltage 01 {10 | 20 01 ] 10| 20 \Y Ip = 14A, Vg = 0
Drain-Source Vgs =5V Ip=1mA
10 'DS(on) ON Resistance 40 70 35 | 50 ohms Vg =0
Common-Source Ip =20mA Vpg = 15V
1_1 9 Forward Transcond. | 12 | 72 mmhoS | ¢~ 1KHz, Vgg = 0
Common-Source _
i Ciss  Input Capacitance 24 | 30 30 | 36 Ip = 20mA
Common-Source _ Vpg = 15V
E_ % Coss  Output Capacitance 10112 10 |12 PF | Ves=0 f=1MHz
g Common-Source Vsg=0
14| 5 | crgs Reverse Transfer 02 | 03 02| 03
a Capacitance
M Common-Source Vps = 15V
_1i Gps Power Gain 80 | 10 80 | 10 dB f= 1GHz
16 NF__ Noise Figure 45 | 60 40 | 50 dB Ip = 20mA
17 P;  Interept Point 29 29 dBM |Af=2MHz |VsB=0
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SEMICONDUCTOR

EL ENHANCEME
D-MOS POWER FETs

SD204, SD205

ORDERING INFORMATION

FEATURES

B Low Capacitance—cijgg 11pF typ.
B Inherently Temperature Stable by Design
B TTL Logic Compatible Input—VgGs(th)2.0V (max)

APPLICATIONS

B Broadband RF Power Amplifiers

B High Speed Switches and Drivers

B Pulse Amplifiers and Logijc Buffers

B CMOS and TTL to High Current Interface

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Vps Drain-SourceVoltage...................... +25V Thermal Resistance (Note 1)
Vpg Drain-GateVoltage ....................... + 25V Oja Junctfon toAmbient .................. 100°C/W
Vgs Gate-Source (Forward) Voltage ............. +20V Ojc  JunctiontoCase ...................... 16°CwW
Gate-Source (Reverse) Voltage .............. -0.3V Top Operating Junction .
Ip  Continuous Drain Current (Note 1) ............ 0.3A TemperatureRange ............. -5510 +125 ,C
Continuous Drain Current (Note2) ............ 0.7A Tstg Storage Temperature Range ... -5510 +150°C
Peak Puised DrainCurrent................... 1.0A
Pp Continuous Power Dissipation Note 1: Not applicable to chips. Final value depends on mounting.
Ta= +25°C(Note1,Note3)............... 1.0W Note 2: Pulse Test 80uSec, 1% Duty Cycle
Tc=+25°C(Note1,Noted).............. 6.25W Note 3: Free Air ,
Power Derating Factors (Note 1) Note 4: Infinite Heat Sink
FreeAir ............................ 10mw/°C
Infinite HeatSink .................. 62.5mwW/°C

SCHEMATIC DIAGRAM CHIP CONFIGURATION

TO-205AF

sD204 SD205 (T0-39)

DRAIN (2) DRAIN (2)

B I 3 N

1—Drain 2—Source 3—Gate 4—Diode

3)

SOURCE,
SUBSTRATE

GATE (1) \ ::l GATE (1)

$of )

SOURCE, (See Package 6)
SUBSTRATE

Minimum bonding required. One Drain, One
Source (left), One Source (right), One Gate.
Bond Gate and Adjacent Diode to Common
Point to Connect Protective Diode.

Size: .040 x .044 x .013 inch.
Body (Sub te) is backsid tact
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TEBEAZ $D204, SD205

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)

# CHARACTERISTIC MIN TYP | MAX | UNITS TEST CONDITIONS
1| [Bupgg DrainSource =~ 25 V| Ip=1.0uA Vas = 0
=TT preakagown voitage - o
Gate Source - -
2 Vasth)  Threshold Voltage 05 20 v lo = 1A, Vos = Vas
3 | Drain-Source 10 Vps = 10V (Note 1)
DM ON Current : Vgs = 10V
P .S_! — - nA
< Drain-Source - -
4 I oSS OFF Leakage Current 10 Vos = 25V Vgs = 0
> Drain-Source o2 L L o = 50mA (Note 1)
16| oS(on)  ON Resistance 6.0 ohms Ves = 10V
GS Ip = 500mA (Note 1)
7 6.0
8 | Gate Body SD205 1.0 LA Vgs = 20V, Vps = 0
8A @SS Leakage Current | spoo4 £10 | nA | Vgg = 220V, Vpg = 0
Common-Source Vps = 15V, Ip = 200mA
° gts Forward Transconductance 100 mmhos f = 1KHz (Note 1)
Common-Source
10 Ciss Input Capacitance " 3
Common-Source Vps = 10V, Vgs = 0
m Coss Output Capacitance 8.0 pF f = 1MHz
Common-Source Reverse
12 g Crss Transfer Capacitance 30
13 | £ [tyon  Turn-On Delay Time <10 | 20
ES Vpp = 10V, V =10V
P S DD » VG(on)
14 te Rise Time 1.0 3.0 nS R, = 133Q, Rg = 51Q
15 tort Turn-off Time 3.0 5.0
16 NF Common-Source 45
Noise Figure ’ Vps = 10V, Ip = 100mA
a8 f = 300MH.
17 G Common-Source 90 = z
Ps Power Gain ’ o J
SWITCHING TIMES TEST CIRCUIT TEST WAVEFORMS
v,
oo VGion)
Vin
R 10%
[}
VouT f=—td(on)
— !m
INPUT PULSE —=|t, |—
Vg t, <0.5 nSEC Vpp
80%
S PULSE WIDTH — 100 nSEC v
5100 2
$7e SAMPLING OSCILLOSCOPE out
t, <0.36 nSEC -0V 0%
R > 1ME
510 Cin <2.0pF
OSCILLOSCOPE =
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SEMIC D/\/DLJCI TOR

SD204, SD205

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C unless otherwise specified)

04, — FORWARD TRANSCONDUCTANCE

( mmhos)

CAPACITANCE — ( pF )

FORWARD TRAP{’SSCONDUCTANCE
ON DRAIN CURRENT

175

150

125

Vps = 20v
f=1KHz

[~ PULSE TEST
80u SEC. 1% DUTY CYCLE

100

T
p

7

/

[

20

16

-
N

g
)

>
o

50 100 150 200 250 300

Ip — DRAIN CURRENT — (mA)

350

CAPAC‘I’EANCES
DRAIN-SOURCE VOLTAGE
|

VGS =0
\ f=1MHz
\ Ciss

\
\\

\ Coss

n n e an
C 5.0 10 15 20 25

Vps — DRAIN-SOURCE VOLTAGE — ( VOLTS )

ID(on) — ON DRAIN CURRENT — ( AMPS )

"DSion) — ON RESISTANCE — ( ohms )

ON DRAII‘iIé:URRENT
GATE-SOURCE VOLTAGE

10 ; ; — =
e.0f=Vos = 10V
[— PULSE TEST
4.0}—80u SEC
2.0} 1%DUTY CYCLE
. Ta" +25°C B
1.0 —
0.6 ——t—
0.4 — Tao=+ 126°C ]
0.2 /
0.1
06 7
.04 ~
.02 ID 2 = 40 mA
01 |
0 20 40 60 80 10 12 14
Vgs — GATE—-SOURCE VOLTAGE — ( VOLTS )
DRAIN-SOURCEV(S)N RESISTANCE
GATE-SOURCE VOLTAGE
35 T T
PULSE TESTS
80u SEC
30 1% DUTY CYCLE
25
20
\ |D =500 mA
15 \
10
Ip =50 mA \ AN
~ N
5.0 —
0 20 40 80 80 10 12 14

Vgs — GATE — SOURCE VOLTAGE — ( VOLTS)
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SEMICONDUCTOR

SD210,SD211,SD212,
SD213,SD214,SD215

N-CHANNEL ENHANCEMENT-MODE
D-MOS FET SWITCHES

ORDERING INFORMATION

FEATURES

B High Input to Output Isolation— 120dB typical

B Low feedthrough and feedback transients
B Low Inter-electrode Capacitances

APPLICATIONS

B +30V Switch Drivers—SD210, SD211
B =10V Analog Switches —SD214, SD215
B =5V Analog Switches —SD212, SD213

ABSOLUTE MAXIMUM RATINGS (15 = +25°C unless otherwise noted)

PARAMETER SD210 SD211 SD212 SD213 SD214 SD215 UNIT

Breakdown
Voltages
Vps +30 +30 +10 +10 +20 +20 Vdc Ip Continuous Drain Current ........................ 50mA
Vsp +10 +10 +10 +10 +20 +20 Vdc Pt Power Dissipation (at or below Tc = +25°C) ......... 1.2W
VpB +30 +30 +15 +15 425 +25 Vdc Linear Derating Factor ....................... 12mwi/°C
Vs +15 +15  +15 +15 +25 +25 Vdc Pp Power Dissipation (at or below Tp = +25°C) ....... 300mwW
Vas +40 -15 40 -15 x40 -25 Vdc Linear Derating Factor ....................... 3.0mw/°C
+25 +25 +30 Vdc Tj Operating Junction Temperature Range .... —55to +125°C
Vg +40 -03 +40 -03 +40 -03 Vdc Ts Storage TemperatureRange .............. -65to +175°C
+25 +25 +30 Vdc
Vap +40 -30 40 -15 40 -25 Vdc
+25 +25 +30 Vdc
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
(TO-72) TO-206AF
@ (See Package 3)
Drain
J PAD
B(:;y 1—Source
(] 2—Drain
Gate 3—Gate
! n 4—Diode
L
G Case. B
L) ° )
Source
For $D211/213/215CHP bond Gate and
Diode to common point. Body is backside
Body intemally connected to Case. contact.
Diode protection on SD211/SD213/SD215 only. Dimensions: .022 x .025 x .013 inches
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L=/ =7V 4 $D210, $D214, $D212,
SEMICONDUCTOR SD213, SD214, SD215
ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)
SD210, SD211 SD212, SD213 SD214, SD215 TEST
# PARAMETER UNIT CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX | MIN| TYP | MAX
1 30 35 Vv Ip = 10sA
| Drain-Source Vgs =Ves =0
2 BVps Breakdown Voltage 10 | 26 10| 25 20 | 25 v Ip = 10nA
Vgs =Ves = -5V
[ Source-Drain N Ig = 10nA
3 BVgp Breakdown Voitage | 10 10 20 V. |Vep=Vep= -5V
Drain-Substrate Ip=10nA,Vgg =0
4 BVpg Breakdown Voltage 15 15 25 v Source OPEN
Source-Substrate Ig = 104A, Vgg =0
5 BVgg Breakdown Voltage | 15 15 25 V | Drain OPEN
6 10 10 nA | Vpg =10V Vgs = Vas
| Drain-Source = -5V
7 g ID (of) OFF Current 10 nA | Vpg =20V
1] <
8 > 10 10 nA | Vgp =10V Vap = Vep
7 Source-Drain = -5V
9 Is (off) OFF Current 10 nA | Vgp =20V
| 10 | SD210 0.1 nA
[ 11| SD212 0.1 nA | Vg = +40V
[12] Gate-Body | SD214 01 | nA Vpg = Vs
| 13| lges Leakage | SD211 10 pA =0
14 Current sD213 10 pA |Vgp=25V
15| SD215 10 | kA |Vgp =30V
B Gate Threshold Vps = Vgs,
16 Vas (th) Voltage 05 10|20 | 01 20 | 01| 10] 20 V |lp=1sAVgg=0
17 Drain-Source 50 | 70 50 | 70 50 | 70 ohms | Vgg =5V Ip=1mA
(18|  |'DSs (on) ON Resistance 30 | 45 30 | 45 30 | 4 | ohms |Vgs=10V |Vgg=0
Vps = 10V,
Common-Source Ip = 20mA
19 Ofs Forward Transcond. | 10 12 10 12 10 | 12 mmhos| f = 1KHz,Vgg =0
] Gate Node
20 Cgs + gd + gb) Capacitance 24 | 35 24 | 35 24 | 35 pF
——
Drain Node Vps = 10V
21 g C(gd + db) Capacitance 13 | 15 13 | 15 13 | 15 pF
BE Source Node Vgs = Vpg = —16V
22| & |Cgs+sb) Capacitance 35 | 40 35 | 40 35 | 40 pF
| Reverse Transfer f = 1MHz
23 Cidg) Capacitance 03|05 03 | 05 03| 05 pF
24 td(on) Turn ON Delay Time 07 | 1.0 07 | 1.0 07 | 1.0
- Vpp =5V, V =10V
25| |t Rise Time 08 | 10 08 | 1.0 08 | 1.0 | nSec Glon)
— R_=680Q,Rg=510
26 toff Turn OFF Time 10 10 10
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TORBAZXE $D210, D214, SD212
SEMICONDUCTOR 30213: SD214: $D215

SWITCHING TIMES TEST CIRCUIT

Vob
R VGion)
V;
n
Vout
INPUT PULSE °
Vg O t, <0.5nSEC
PULSE WIDTH — 100 nSEC
5100 2 Ra
SAMPLING OSCILLOSCOPE Vob
t, <0.36 nSEC
R, > 1MQ Vout
510 Cin <2.0pF

~0V

O
OSCILLOSCOPE -

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE ON DRAIN CURRENT
—Vg— —Vg—
GATE-SOURCE VOLTAGE GATE-SOURCE VOLTAGE
E 1000 T T T 100 T 1 T Ta= +25°C:
Ip= 1mA, Vgg= 0 —] F - -0 ——F A~ ——
5 &0 RULSE TSP - 3 % Fa0Seresr™ —
804SEC E r = .
w400 — = 8OuSEC Tp=+125°C]
g 1% DUTY CYCLE 1 20 FwoutyeveLe Z~ ['A
z 1
% 200 g 1w : > ot
@ £ :
:“;‘ 3 50 T ’[' 102 ~ 6mA
100 z Tp= +125°C
= S=—sa— £ L
g e Tp=+125°C ] o
2w | Z 10 / S
2 ~ I T HiT - +26°C
1 § 05 H
g 2 | tame2ec ] 3 o2 ui
5 1]
L || [l
£ 1 0.1
0 20 40 60 80 10 12 14 16 0 10 20 30 40 50 60 7.0
Vgs—GATE-SOURCE VOLTAGE—(VOLTS) Vgs-GATE-SOURCE VOLTAGE—(VOLTS)
GATE-SOURCE THRESHOLD VOLTAGE FORWARD TRANSCONDUCTANCE
—vs— —vs—
2 SOURCE-BODY VOLTAGE ON DRAIN CURRENT
-
2 30 T 3 .
2
T VosT Ves £
@ Ip= 1.04A £
2 T
5 8 —T ]
g E 12 —+
g / g
& 8 o |
£ g |
: o -
=] [=} | SB’
2 Z 40 f=1KHz
. £ PULSE TEST
e 3 | souseEC i
3 e T 1% DUTY CYCLE
lg 0 Fd 0 l l 1 |
2 0 25 50 78 10 40 80 12 16 20 24 28 32
> Vgg-SOURCE-BODY VOLTAGE—(VOLTS) Ip-DRAIN CURRENT—(mA)
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TaﬂAz SD211A, SD215A

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
D-MOS FET SWITCHES

ORDERING INFORMATION

FEATURES APPLICATIONS

+ High Input to Output Isolation — 120dB typical ¢ +30V Switch Driver —SD211A
+ Low feedthrough and feedback transients + *+10V Analog Switch —SD215A
+ Low inter-electrode Capacitances « 15V Analog Switch—SD211A

+ Low Gamma Process
+ On Resistance Guaranteed in Analog Switch

Configuration

ABSOLUTE MAXIMUM RATINGS  (Ta = +25°C unless otherwise noted)

PARAMETER SD211A SD215A UNIT Io Continuous Drain Current ...............ccocoeevemeeeveeencrceenn.
Breakdown Py Power Dissipation (@ or below Tg = +25°C) ..................... 1.
Volitages Linear Derating Factor .............c.ccooeeerennunnnne

Vps +30 +20 v Pp Power Dissipation (@ or below Tp = +25°C).......cccc......
Vsp +10 +20 Vv Linear Derating Factor
Vs +30 +25 v T Operating Junction Temperature Range ....... -55°C to +125°C
Vsg +15 +25 Vv T, Storage Temperature Range ...............ccc....... —65°C to +175°C
Vas -15 -25 \
+25 +30 v
Vas -0.3 -03 \'
+25 +30 \"
Vap -30 -25 v
+25 +30 \
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION

(TO-72) TO-206AF
(See Package 3)

(2)

DRAIN
(3)
GATE PAD
1-Source
2-Drain

3 - Gate

4-Diode

(1)
SOURCE

Body Internally connected to Case. Dimensions: 0.022 x 0.025 x 0.013 inches
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TORAZ SD211A, SD215A

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T4 = +25°C unless otherwise noted)

# PARAMETER SD211A SD215A UNIT TEST CONDITIONS
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
1 BVps Drain-Source 30 35 \ Ip=10pA, VGS= Vgs=0
2 Breakdown Voltage 10 25 20 25 v Io= 10nA, Vgs = Vgs = -5V
3 BVsp Source-Drain 10 20 Y Is=10nA,
Breakdown Voltage | Vep=Vgp=-5V
4 BVps Drain-Substrate 15 25 v Ip=10nA, Vgg =0
Breakdown Voltage Source OPEN
5 BVga Source-Substrate 15 25 Y lg=10pA, Vgg =0
Breakdown Voltage Drain OPEN
1 6 | s ) Drain-Source 10 I L Vﬂsﬂk_r Vgs = Vgs =5V
70T Off Cumrent 10 nA Vps =20V
s | A Is(of) Source-Drain 10 | nA | Vgp=10vV
o T Off Current 0 | nA | Vep-2ov| Veo=Veo=-8V
10| ¢ laas Gate-Body 10 A Vas=25V Viez Ven = 0
11 Leakage Current 10 Vg =30V De=¥s8 =
12 Vasith) Gate Threshold 0.75 1.0 1.5 0.75 1.0 1.5 v Vps =Vas, Ip=1.0pA
Voltage Vgg=0
13 90 Vgs =45V, Ip=1mA
— VSB= 5V
14 fos(on) Drain-Source 90 ohms Vgs =45V, Ip=1mA
On Resistance Vgg= 10V
15 30 45 30 | 45 Vgs =10V, Ip = 1mA
Vsg=0
16 [:1% Common-Source 10 13 10 13 mmhos|  Vpg= 10V, Ip =20mA
Forward Transcond. f=1kHz,Vsg =0
17 Cigs+gdegh) Gate Node 24 35 24 35 pF Vps= 10V,
Capacitance Vgs =Vgs=—15V,
18 C(gdsdb) Drain Node 1.3 1.5 1.3 1.5 pF f=1MHz
3 Capacitance
N
191 A Cgs+sb) Source Node 35 4.0 35 4.0 pF
M Capacitance
20| C Cidg) Reverse Transfer 03 05 03 05 pF
Capacitance
21 to00m) Turn ON Delay Time 07 | 10 0.7 1.0 Voo =5V, Vgien = 10V,
22 t Rise Time 08 1.0 08 1.0 nsec R_=680Q,Rg=51Q
23 Lot Turn OFF Time 10 10
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TEOEAZ

SD211A, SD215A

SEMICONDUCTOR
SWITCHING TIMES TEST CIRCUIT
Voo
TEST WAVEFORMS
RL VG(on)
V.
v n
out o Jox
INPUT PULSE
73 t, 0.5 nSEC : l‘_t:(:)
PULSE WIDTH — 100 nSEC on
51003 Ra — [
< SAMPLING OSCILLOSCOPE Voo
t, <0.36 nSEC 90%
Rin > 1MQ Vout
510 Cin <2.0pF 10%
~0V
OSCILLOSCOPE =

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE

—ve—
GATE-SOURCE VOLTAGE
1000 -{ i F—F—F soaisaF—]
— 600 ip=1.0mA
2 \HAS PULSE TEST
g 0Ty 80u SEC, 1% DUTY CYCLE ~
8 ol W\ [ [
< 1
5 Vgg =10V
@ 100 \ =
2 N
[ 9 _ N \\
3 w—Vss"‘\
' a0
F4 -
]
8 2
|
10 |

o 2 4 6 8 10 12 14 16
Vgs — GATE-SOURCE VOLTAGE (VOLTS)

GATE-SOURCE THRESHOLD VOLTAGE

—Vg—
SOURCE-BODY VOLTAGE
* Vos* Vas
Ip= 1.0uA
2,0

//

[ 25 5.0 76 10

VGsith)~GATE-SOURCE THRESHOLD VOLTAGE—(VOLTS)

Vgg-SOURCE-BODY VOLTAGE—(VOLTS)

ON DRAIN CURRENT
—V—
GATE-SOURCE VOLTAGE
100 T —
F—F—F—Iv,-ws°c
g o Eane —
E‘ 20 [ moutyevere g A~
E 10
§ 5.0 ‘1' 102" ~ 6mA:
§ 20 e ]
§§ ;:: .:. o= +25°C
38 o2 H
= 1]
orLL11

0 10 20 30 40 650 60 70
Vgs—GATE-SOURCE VOLTAGE-(VOLTS)

FORWARD TRANSCONDUCTANCE

—V—
ON DRAIN CURRENT
§ 1]
M
g 12 —t
Vi

8.0
[ Vpg= 10V —
o Vgg=0
FER Y ru:.::"rssr
s S0uSEC i
| 1% DUTY CYCLE
PR L 1]

40 80 12 18 20 24 28 32
Ip-DRAIN CURRENT—(mA)




SEMICONDUC TDH

SD217, SD219

N-CHANNEL ENHANCEMENT-MODE

D-MOS POWED EET

Iviwwvw

ORDERING INFORMATION

FEATURES

B CMOS Compatible Input

B Small Package, Standard Pin-Out
B TTL and CMOS Compatible Input
B Low Capacitance

B Peak Pulsed Current, 1 Amp min

APPLICATIONS

+ 10V Analog Switch, SD219DE

+7.5 Analog Switch, SD217DE

High Speed, Medium Power, Switch Drivers
Sample and Hold and Track and Hold
A-to-D and D-to-A Converters

ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise specified)

Vps Drain-SourceVoltage...................... + 25V Ip  Continuous Drain Current(Note 1) .......... 160mA
Vpg Drain-Body Voltage Pp Continuous Power Dissipation (Note 1)
SD217 . +22.5V Ta= +25°C(FreeAin) .................. 300mw
SD219 .. ... + 25V Tc = +25°C(Infinite Heat Sink) . ............. 1.2W
Vgp Source-Drain Voltage Power Derating Factors (Note 1)
SD217 ... + 15V Free Air......... ..., 3.0mW/°C
SD219 .. ... +20V Infinite HeatSink . ................... 12mW/°C
Vs Source-Body Voltage Thermal Resistance (Note 1)
............................... +22.5V Oja JunctiontoAmbient ..................333°C/W
SD219 ................................ + 25V Ojc JunctiontoCase .......... e 83°C/W
Vge Gate-BodyVoltage........................ + 30V Top Operating Junction
Vgs Gate-SourceVoltage..................... +22.5V TemperatureRange ............... -55to +125°C
Vgp Gate-DrainVoltage ...................... +225V Tstg Storage Temperature Range ........ -55to +150°C
Ip Peak Pulsed DrainCurrent .. ... ............ +1.0A Note 1: Not applicable to chips. Final value depends on mounting.
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
(TO-72) TO-206AF
@ (See Package 3) o=
Drain
“‘T B(:t)!y
(3 |
Gate
G Case. B m
(V)] o
Source 1—Drain 2—Source 3—Gate 4—Diode
Minimum bonding required. One Drain, One
Source (ieit), One Source (right), One Gate.
Bond Gate and Adjacent Diode to Common
Point to Connect Protective Diode.
Size: .040 x .044 x .013 inch.
Body (Substrate) is backside contact.
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&

ONDUCTOR

SD217, SD219

SEMIC
ELECTRICAL CHARACTERISTICS (15 = +25°C unless otherwise specified)
# CHARACTERISTIC MIN | TYP | MAX]| UNITS TEST CONDITIONS
| 1] BVps Drain-Source 25 30 V | Ip=10uA, Vgs =Vag =0
__2_ Breakdown Voltage 15 20 Ip = 100nA, Vgs = Vgs = -5V
| 3 BVgp Source-Drain SD217 15 V' Is =100nA, Vgp =Vgp = -5V
_4_ Breakdown Voltage | SD219 20
| 5 BVpg Drain-Body SD217 22.5 v Ip=100nA, Vgg =0, Source Open
| 6] Breakdown Voltage | SD219 25
| 7] BVsg Source-Body sD217 22.5 v Is =100nA, Vgg =0, Drain Open
| 8| Breakdown Voltage | SD219 25
9 Ipotfy Drain-Source 100 nA | Vps =15V, Vgs =VBs =-5V
| o OFF Leakage Current
10| % | Iseofy Source-Drain 100 Vsp = 15V, Vgp = VBp = -5V
R OFF Leakage Current
1 B Gate-Body 10 A Vg =30V, Vgs =Vgp =22.5V
| ON Leakage Current
12 VGsithy Gate-Source 0.1 20 v Vps =Vgs, Ip=10uA, Vgg — 0
| Threshold Voitage
13 |D(on) Drain-Source 1.0 A Vps =Vgs =10V, Vgg =0
| ON Current (Note 1)
| 14 | Drain-Source 8.0 Vgs =5.0V Ip =50mA
[ 15 ] "psion) ON Resistance (Note 1) 6.0 | ohms Vsp=0
16 6.0 Vgs = 10V Ip =500mA
Vsg=0
17 Ofs Common-Source (Note 1) 100 mmhos| Vps =15V, Ip =200mA
| Forward Transconductance Vsg =0,F = 1KHz
18 | Cigs+gd + gb) Gate Node Capacitance 30
19| Q | C(gd +db) Drain-Node Capacitance 15 Vps =10V, VgsVas = -15V
| — 5 pF f=1MHz
| 20 £ Cigs + sb) Source Node Capacitance 40
21| © [ g Reverse Transfer 5.0
- Capacitance
| 22 | ton Turn ON Time 2.0 4.0 nS | Vpp= 10V, VG(on) = 10V
23 toff Turn OFF Time 30 | 50 R =133, Rg=5102
Note 1: Pulse Test 80uSec, 1% Duty Cycle
SWITCHING TIMES TEST CIRCUIT
Voo
TEST WAVEFORMS
RL VGion)
Vin
v,
out ) Jo
| INPUT PULSE
Ve :} t, <0.5 nSEC — t‘—‘:(_o:)
PULSE WIDTH — 100 nSEC on
s100.8 s SAMPLING OSCILLOSCOPE v, — " ™ o [+
t, <0.36 nSEC 0D " g0x 90%
Rin > 1MQ Vout
510 Cin <2.0pF
in ~ov 10% 10%

OSCILLOSCOPE
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TORAZ

SEMICONDUCTOR

$D217, SD219

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)
GATE-SOURCE THRESHOLD VOLTAGE

VGs(th) — GATE-SOURCE THRESHOLD VOLTAGE

(VOLTS)

"DS(on) — ON RESISTANCE — ( ohms )

SOURCE-| BODY VOLTAGE

35
Vps = Vgs
30F—Ip=10uA
25
20
/—f

15
1.0
05

0

0 20 40 60 80 10 12 14
Vgg — SOURCE—BODY VOLTAGE — ( Vgg )
DRAIN-SOURCE ON RESISTANCE
—VS—
GATE-SOURCE VOLTAGE
3% T T
PULSE TESTS
an 80u SEC
30 1% DUTY CYCLE ]
25
\ \‘D =500 mA

15 \

10
Ip =50 mA \

50 S

o 20 40 60 80 10 12 14
VGs — GATE — SOURCE VOLTAGE — ( VOLTS )

GATE-SOURCE TH‘;?ESHOLD VOLTAGE
TEMPERATURE

-50 -26 0 +256 +50 +75 +100 +125

w .
8 35 T
= Vos=Ves
-
30— I1p=104A

g D
Q
§ 25
w
g~ 20
£ 2 Vsg = 10V
w 5‘ e
g5 15
€2 ]
g —

0
w Vsg=0 —
<
© 05
g 0
[7]
o
>

Ta — AMBIENT TEMPERATURE — (°C)

ON DRAIN CURRENT
—VS§—
GATE-SOURCE VOLTAGE
10

- = Vps = 10V
¢ *°FEpuisetest
5 4.0}—80u SEC
S o} 1%DUTYCYCLE

[ Ta=+25°C |_—
5 10 4
w
06 e ——
€ 04 Ta=+126°C ]
o
Z 02
S
£ o1
="

1 .04

£ 0 Ip 'z =40mA

o
T 0 | l

0 20 40 60 80 10 12 14
Vgs — GATE-SOURCE VOLTAGE — ( VOLTS )

FORWARD TRANSCONDUCTANCE
ON DRAIN CURRENT

176
f=1

Vps = 20V

KHz

150 - pyLSE TEST

80u SEC. 1% DUTY CYCLE

L~

—T

75—/

1
7

0, — FORWARD TRANSCONDUCTANCE
{ mmhos)
8

0 50

100

150 200 250 300 350

Ip — DRAIN CURRENT — (mA )
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TEORAZ sp220, SD221
SEMICONDUCTOR

L ASLIAAIAEL EAILIAAMAERAEAIT AAARNE
N“SwMNAINNEL EINTNTANWwELRIVIRINI® Wk

D-MOS POWER FET

ORDERING INFORMATION

FEATURES APPLICATIONS
+ Low Capacitance - Ciss 12pF, « Broadband RF Power Amplifiers
Crss 0.6pF - (typ) « High Speed Switch Drivers
« Fast Switching » High Speed Display Drivers
* TTL Logic Compatible Input VGS(th) 2.3V (max.) « CMOS and TTL to High Current Interfaces

ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted)

VDS Drain-Source Voltage PD Maximum Power Dissipation
SD220 ... +60V Tc=+100°C Tc=+25°C
SD221 ........ciiiiiiat +100V HD, TO-205AF 2.5W 6.25W
Vpg  Drain-Gate Voltage (RGS = 1MQ) Package
SD220 ........... T, +60V Linear Derating Factor
SD221 ............iinn +100V Junction Junction
to Ambient to Case
VGS(F) Gate-Source (Forward) Voltage . . +30V (MWIC) (MWFC)
VGS(R) Gate-Source (Reverse) Voltage. . -30V HD, TO-205AF 8.0 50
Ip Continuous Drain Current Package
D220HD Tc= +1:0 C Tc =5':is C Operating Junction and Storage
2022 1HD gg A a7 A Temperature Range .......... -65°to - +150°C
DM Peak Pulsed Drain Current
SD220 ...t 0.8A
SD221 ... . 0.6A
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION

TO-205AF (TO-39)
(See Package 6)
Drain (2)

]
)]

Source (3) 2 1 1—Drain 2—Source 3—Gate

Body (Substrate) Mini bonding required. One Drain, One
Case Source (left), One Source (right), One Gate.

Size: .040 x .044 x .013 inch.
Body (Substrate) is backside contact.
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b

SD220, SD221

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (TA = +25°C unless otherwise noted)
# Characteristic SD220 SD221 Units Test Conditions
Min | Typ | Max | Min | Typ | Max
1 BVpss Drain-Source 60 80 100 | 115 v ID =10pA, Vgs =0
Breakdown Voltage
2 VGs(th) Gate-Source 0.1 0.8 2.3 0.1 2.3 Ip=10pA, Vps = VGs
Threshold Voltage
05 | 1.5 | 3.0 | 05 3.0 Ip =1mA, Vps = VGs
lass Gate +10 10 nA VGs =120, Vps =0
Leakage Currents
5 IDSS Drain-Source 0.1 10 HA Vps =60V [Vgs=0
OFF Leakage Current .
6 0.1 10 Vps = 100V
7 $ 1.0 mA VDs =48V (Vgs=0
8 | A 1.0 VDS =80V |TA=+125°C
9 | T | ipon) ON (Note1) 500 300 VDs=6V |Vgs=10V
| Drain Current
10| C 600 | 700 400 VDs = 10V
1 IDS(on) Drain-Source 7.5 10 12 ohms VGgs =5V
ON Resistance
12 (Note 1) 16 19.2 ID=50mA |[TA=+125°C
13 6.5 | 9.0 10 VGs = 10V
14 15 16 ID=50mA [TA=+125°C
15 14 VGs = 10V
16 21 ID =250mA |TA=+125°C
17 9.0 12 VGs = 10V
18 18 ID=500mA [TA =+125°C
19 afs Common-Source 150 | 190 100 mmhos Vps =30V, Ip = 300mA
Forward Transcon- f = 1KHz (Note 1)
ductance (Note 1)
20 Ciss Common-Source 12 15 11 15 pF Vps =30V,Vgs =0
D Input Capacitance f=1MHz
21 | Y | coss Common-Source 28 | 3.5 2.6 15
N Output Capacitance
22 IAA Crss Common-Source 0.6 1.0 0.6 1.0
| Reverse Transfer
c Capacitance
23 td(on)  Turn-On Delay Time 1.0 2.0 1.0 2.0 nS VpD = 30V
24 tr Rise Time 1.0 3.0 1.0 3.0 VG(on) = 5.0V
25 tf Fall Time 3.0 5.0 3.0 5.0 RL =90 ohms
RG = 51 ohms

Note 1: Pulse Test 80uSec, 1% Duty Cycle
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Tﬂmz SD220, SD221

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise noted)

DRAIN-SOURCE ON CURRENT DRAIN-SOURCE OFF LEAKAGE
-vs- -V§-
GATE-SOURCE VOLTAGE CASE TEMPERATURE
) 1 T ] 1000 T >
[~3 I — —~ ———1 A
sE, e g —Vvas =0 ,;,’
V.
.;. :TC =+25°C_/ }— é’ // 7
@
g TC = +125°C S SD221 - Vpg = 100V
3 4 #// T 10 DS ' £ "/
S 4 & 7
@ A /.
e 8
3 5 // 7
g o1 = ‘z 10 = 7/
5 VDS = 6.0V = £ 7 . - —
e 1 PULSE TEST e - ~ /7 SD220 - Vos = 60V —
3 I 1o DUty cveLe —| 8 AW
1 1 o ] N- / /
£ oot | | 1 4 .4
0 2 4 6 8 10 -50 -25 0 +25 450 +75 +100 +125
Vgs - Gate-Source Voltage - (Volts) Tc - Case Temperature - (°C)
FOWARD TRANSCONDUCTANCE GATE THRESHOLD VOLTAGE
-v§- -VS-
ON DRAIN CURRENT CASE TEMPERATURE
350 T T T T 1.7 T i
D Vps = 30V T
2 | f=1KH = | Ip=1mA
£ 90 plisE TEST g s Vps = Vas
E 80u Sec, 1% DUTY CYCLE 8;
8 250 g 15
§ — S \\
S 200 -z 14 ~
H 2 T~
8 y @
g 150 £ 13
§ £
(=
E 100 § 1.2 \
£ 5 g’ 11
2 s
0 1.0
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 -50 -25 0 +25 450 475 +100 +125
Ip - Drain Current - (Amps) Tc - Case Temperature - (°C)
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TEEA

SEMICONDUCTOR

SD220, SD221

TYPICAL PERFORMANCE CHARACTERISTICS (T, =+25°C unless otherwise noted)

DRAIN-SOURCE ON RESISTANCE
-VvS§-
GATE-SOURCE VOLTAGE

m 100 T
£ 1
£ \
) \
é \
§ Tc = +125°C
o S
4
£ N
=
o 10 T ———
8 Tg = +25°C
5
3
£
g ]
s Ip = 0.5A
z " PULSE TEST
% 80p Sec, 1% DUTY CYCLE
L 4 l
0 2 4 6 8 10
Vgs - Gate-Source Voltage - (Volts)
DRAIN-SOURCE ON RESISTANCE
-Vs.
—_ GATE-SOURCE VOLTAGE
2 100
£
[
8
§
g \ T 125°C ~
c=+
5 \\\_
§ 10
2
g Tc = +425°C ]
g
a
z Ip = 0.05A
o - PULSE TEST
g 80u Sec, 1% DUTY CYCLE
- 1 | |
0 2 4 6 8 10

Vgs - Gate-Source Voltage - (Volts)

TDS(ON)" Drain-Source On Resistance - (Ohms)

Ips(on) - Drain-Source On Current - (Amps)

100

10

.01

DRAIN-SOURCE ON RESISTANCE
-VS-
GATE-SOURCE VOLTAGE

£

1

1

\
\\

\ \\ Tc = +125°C _
\l —

ﬁ‘

1

TC = +25°C

Ip = 0.25A

- PULSE TEST

80u Sec, 1% DUTY CYCLE
I

0 2 4 6 8 10

Vgs - Gate-Source Voltage - (Volts)

DRAIN-SOURCE ON CURRENT
-VS-
GATE-SOURCE VOLTAGE

e —
,Z-
P
N Vo
[Tc = +25°C 77
Te = +125°C
VDS = 10V =
1 PULSE TEST  —]
1 80p Sec -
1% DUTY CYCLE —]
’ | |
0 2 4 6 8 10

VGs - Gate-Source Voltage - (Volts)
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TOEAZ $D303

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
DUAL GATE D-MOS FET

ORDERING INFORMATION

FEATURES APPLICATIONS
B Normally Off-Enhancement-Mode Operation B Wide Band (Unneutralized) VHF/UHF Amplifiers
@ Dual Gate with Gate Protective Diodes B VHF/UHF Linear Mixers

B Low Feedback Capacitance — crgg -02pF (typ)
B Wide Dynamic Range-Remote AGC capability
B High Power Gain- 10dB min. @ 1GHz

B Low Noise-7.0dB max. @ 1GHz

B Low Cross-Modulation Distortion

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Vps Drain-Source Voltage ................ +20V Top Operating Junction
Vg1 Gate 1-Substrate Voltage . ..... -03to +10V Temperature Range ......... -55to +125°C
Va2e Gate 2-Substrate Voitage ... ... -0.3to +15V Tstg Storage Temperature Range .. —65to +175°C
Ip Continuous Drain Current (Note 1) ... ... 50mA ) . .
Note 1: N licabl hips. Final value d
Pp Continuous Power Dissipation (Note 1) ote mzhiﬁf,g'c:ubes:;:; 'ps. Final value depends
TA = +25°C(Free Ain) .......... 360mw

Tc = +25°C (Infinite Heat Sink) . ... 1.8W
Power Derating Factors (Note 1)

Free Air .................... 3.6mW/°C
Infinite Heat Sink ............ 18mwW/°C
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-52, 4-LEAD

(See Package 2)

D
o
o‘ﬂ'———Jk_
o x E
-T “
g a1 ||sBc
Q2 o

Pin 1-Drain, 2-Gate 2
Pin 3-Gate 1, Chip backside connected to source
Pin 4-Source, Substrate, Case Dimensions: .022 x .022 x .013 inches
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TS

SEMICONDUCTOR

SD303

ELECTRICAL CHARACTERISTICS (TA = +25°C unless otherwise noted)

SD303
# PARAMETER UNIT TEST CONDITIONS
MIN | TYP | MAX
Drain-Source Ip = 5A
1 BVps Breakdown Voltage 2 25 v VGis = Vg2s =0
Drain-Source OFF Vps = 15V
2 Ipss Leakage Current 01 1 10 #A VGis = Vgos =0
Gate 1 Vag1s =5V
3 o la1ss Leakage Current 10 | 100 nA Vg2s = Vps =0
= Gate 2 N Vgas = 10V
4 E la2ss Leakage Current 10 | 100 nA Vgis = Vps =0
Gate 1-Source Vps = Vg1s
51 | vm Threshold Voltage 0t 05 | 15V Vgas = 10V, Ip = 1A
Gate 2-Source Vgis =4V Vps = Vaa2s
6| | Vr2 Threshold Voltage 011 05 | 151 v Ip = T4A
Drain-Source Ip = 1mA, Vg5 = 5V
7 "DS(on) ON Resistance 65 | 8 | ohms Vgas = 10V
Common-Source Vps =15V, Ip = 18mA
8 Gts Forward Transconductance B 15 mmhos Vgas = 10V, f = 1KHz
) Common-Source Vps = 15V, Ip = 18mA
9 Ciss Input Capacitance 30 | 35 PF Vaas = 10V, f = 1IMHz
Common-Source
10 Coss Output Capacitance 06 PF Vps =15V, Vg1s =0
Common-Source Vaas = 10V, f = MHz
112 cres Reverse Transfer .02 pF
E Capacitance
12 |% Gps Power Gain 10 14 dB f=1GHz Vps = 15V
(@ Vgas = 10V
13 NF Noise Figure 55 7.0 dB f = 1GHz Ip=18mA
Bl D
Range of Automatic Vgig =25V Vps = 15V
14 AGC (Vgzs) Gain Control 40 8 f = 500MHz Vggs =10V to OV
Interfering Signal at Gate
15 for 1% Cross-Modulation 150 mv fo = 1.000GHz Vps = 15V
EINT Distortion (Peak Voltage fi = 0.995GHz Vgas = 10V
ref. to 300 ohm system) Ip =18mA
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IFAZE  sp3os, SD306

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
DUAL GATE D-MOS FET

ORDERING INFORMATION

FEATURES APPLICATIONS
B Normmally Off-Enhancement-Mode Operation B Wide Band (Unneutralized) VHF/UHF Amplifiers
B Dual Gate with Gate Protective Diodes B VHF/UHF Linear Mixers

B Low Feedback Capacitance — crgs .03pF (typ)
B Wide Dynamic Range-Remote AGC capability
B High Power Gain- 17dB min. @ 500MHz (SD306)
B Low Nolse-6.0dB max. @ 500MHz (SD306)

B Low Cross-Modulation Distortion

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Vps Drain-Source Voitage Pp Continuous Power Dissipation (Note 1)
SD304 ....... ... +25V Ta = +25°C (FreeAir) .......... 300mwW
SD306 ..ot +20V Tc = +25°C (Infinite Heat Sink) . ... 1.2W
Vgig Gate 1-Substrate Voltage Power Derating Factors (Note 1)
SD304 ............i.ill -03to +10V Free Air .....oveinernennnnns 3.0mW/°C
SD306 .................. -03to +20V Infinite Heat Sink ............ 12mwW/ °C
Vg2 Gate 2-Substrate Voltage Top Operating Junction
SD304 .................. —-03to +15V Temperature Range ......... -55t0 +125°C
SD306 .................. -0.3to +20V Tstg Storage Temperature Range .. —85 to +175°C
Ip Continuous Drain Current (Note 1) ... ... 50mA

Note 1: Not applicable to chips. Final value depends
mounting substrate.

SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
(TO-72) TO-206AF
(See Package 3)

a2

—
?ﬂ

G2
Pin 1.Draln, 2-Gate 2
Pin 3-Gate 1, Chip backsid ted to
Pin 4.Source, Substrate, Case Dimensions: .022 x .022 x .013 inches
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TOBAZ $D304, SD306

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD304 SD306
# PARAMETER UNIT TEST CONDITIONS
MIN 1 TYP! MAX | MIN I TYPI MAX
Drain-Source Ip = 5pA
1 BVpg Breakdown Voltage 25 | 30 20 | 25 v Vgis = Va2s =0
[ | Drain-Source OFF Vps = 15V
2 Ipss Leakage Current 01] 10 01] 1.0 A Vgi1s = Vg2s =0
[ | Gate 1 Vgis = 5V
3 Ig1ss Leakage Current 10} 100 1.0 | 100 nA | Vgas=Vps=0
o Gate 2 Vga2s = 10V
4|Ellgass Leakage Current 1.0] 100 1.0 | 100 nA | Vgis=Vps=0
]| E Gate 1-Source Vps = Va1s
5 V11 Threshold Voltage 01|10]| 20 01]05] 15 v Vgas = 10V,Ip = 1A
6] 01|10 20 V [Varis=4v
|| Gate 2-Source Vps = Va2s
V12 Threshold Voltage Ip=14A
7 01]05]| 15 \ Vgis =5V
] Drain-Source Ip = 1mA,Vg1s = 5V
8 bsion) ON Resistance 90 | 130 65 | 100 | ohms | Vgas =10V
Common-Source Vps = 15V,Ip = 18mA
9 Ofs Forward Transconductance | 8.0 | 10 13 | 15 mmhos | Vgas = 10V, f = 1KHz
Common-Source Vbs = 15V,Ip = 18mA
10 Ciss Input Capacitance 25| 30 33| 36 Vaga2s = 10V,f = 1IMHz
] Common-Source
ll E Coss Output Capacitance 10] 1.2 10| 13 pF | Vps =15V,Vgis =0
£ Common-Source Vaas = 10V,f = 1MHz
12| 0 |crgs Reverse Transfer .03 .03
] Capacitance
13] [Re(Y11) 1.1 mmhos | Vpg = 15V, Ip = 18mA
— Input Admittance
14 Im(Y11) 4.76 mmhos | Vgas = 10V, f = 200MHz
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TIRAZ $SD304, SD306

SEMICONDUCTOR

ELECTRICAL CHADACTEDRISTICS (Ta = +25°C unless otherwise noted)

SD304 SD306
PARAMETER UNIT TEST CONDITIONS
MIN | TYP | MAX [ MIN | TYP | MAX
Re (Y22) | 5 tput Admittance 1.05 mmhos
Im (Y22) 1.54 mmhos
Re (Y21) Forward Transmittance 13.23 mmhos | Vpg = 15V, Ip = 18mMA
Im (Y21) -5.62 mmhos | Vgag = 10V, f = 200MHz
Re (Y12) | Reverse Transmittance 0.01 mmhos
Im (Y12) -0.04 mmhos
13 16 dB f = 500MHz
Gps Power Gain Vps = 15V
17 20 dB f = 200MHz Vga2s = 10V
5.0 6.0 dB f = 500MHz Ip = 18mA
NF Noise Figure
L 15 25 dB f = 200MHz
40 dB Vgis = 35V -
AGC (Vaas) Range of Automatic f =500MHz__ | \\;Ds -—1§XV
G2S)| Gain Control 50 dB [Vgis = 25V | Y6252 U
f = 200MHz
Interfering Signal at 200 mV | fo = 500MHz
Gate for 1% Cross- fi =501MHz | Vps = 15V
EiNT Modulation Distortion Vg2s= 10V
(Peak Voltage ref. fo = 200MHz | Ip = 18mA
to 50 ohm system) 480 mv fi = 196MHz
Conversion Vps = 15V,Vg1s = Vazs
Gpsc Power Gain (Ip = 8mA) 14 17 dB frf = 200MHz. f1 = 245MHz
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SD411

N-CHANNEL ENHANCEMENT-MODE
DUAL D-MOS FET

ORDERING INFORMATION

FEATURES

B Normally OFF Configuration

B Low Interelectrode Capacitances

B High-Speed Switching

B Pin Compatible to Industry Standard Dual
J-FETs with addition of Substrate Bias Pin

APPLICATIONS
B High-Speed Analog Comparators
B Wide-Band Differential Amplifiers

B Cascode Amplifiers
B High Intercept Point Balanced Mixers

ABSOLUTE MAXIMUM RATINGS (per side, Ta = +25°C unless otherwise noted)

Vos Drain-Source Voltage .................... +20V lo Continuous Drain Current ............... +50 mA
Vsp Source-Drain Voltage .................... +10V Po Device Dissipation (each side) .......... 360 mwW
Voe Drain-Body Voltage ...................... +25V Derating Factor ................... 2.88 mW/°C
Vss Source-Body Voltage .................... +15V Po Total Device Dissipation ............... 500 mW
Veo Gate-Drain Voltage ...................... +25V Derating Factor ...................... 4 mW/°C
Vas Gate-Source Voltage ..................... +25V T; Operating Junction
Ves Gate-Body Voltage ...................... +25V Temperature Range ............... -55 to +150°C
Vaic2 Gate-to-Gate Voltage ................... +25V Ts Storage Temperature Range ....... -55 to +150°C
Voioz Drain-to-Drain Voltage ................. +20V T. Lead Temperature (1/16” from mounting
Vsis2 Source-to-Source Voltage ............... +15V surfacefor10sec.) .............ccooei.... +260°C
SCHEMATIC DIAGRAM PIN CONFIGURATION PACKAGE DIMENSIONS
TO-78
(See Package 4)
CASE/BODY
61 <4—e—P1 G2
| —1
50 | Os,
o) BOTTOM VIEW
BODY
3-68 0-88-6



ND.

SD411

SEMICO UCTOR
ELECTRICAL CHARACTERISTICS (T, = +25°C, per side, unless otherwise noted)
# CHARACTERISTIC MIN |TYP| MAX| UNITS TEST CONDITIONS
1 BVos Drain Source 20 lo = 10 nA, Vgs = Ves = -5V
Breakdown Voltage
2 BVsp Source-Drain 10 Is = 10 nA, Vap = Veo = -5V
Breakdown Voltage v
3 BVos Drain-Body 25 lo=10nA, Vas =0
s Breakdown Voltage Source Open
4 T BVss Source-Body 15 Is = 10uA, Vas = 0
A Breakdown Voltage Drain open
5 T losx Drain-Source 07| 10 nA Vos = 20V, Vas = Ves = -5V
| Leakage Current
6 Cc [ Gate-Body 1.0 uA Vas = 25V, Vps = Vsa =0
Leakage Current
7 Vasan Gate-Source 05 [1.0] 20 \" lo = 1.0uA, Vos = Vas, Vsg = 0
Threshold Voltage
8 fosion Drain-Source"”’ 70 | ohms | lo=1.0mA, Vas=5.0V,Vss=0
ON Resistance
9 g Common-Source"”’ 10 | 12 mmhos | Vos = 10V, lo = 20mA, Vss =0
Forward Transcond. f=1KHz
10 D Ciss Common-Source 3.5
Y Input Capacitance
1 N Coss Common-Source 1.2 F Vos = 10V
A Output Capacitance P Vas = Ves =0
12 II‘ Cne Common Source 0.3 f=1MHz
c Reverse Transfer
Capacitance
13 Cigs + sty Source Node 45
Capacitance
14 M |Vasi-Vasz| Differential Gate 25 mV
# Source Voltage Vos = 10V
15 A|Vasi-Vasa| Differential 25 vee | o=50mA Ta=-55°C
c —— . ” Vss - 0 A
H AT Drift to +126°C

Note 1: Pulse Test, 80usec, 1% Duty Cycle

TYPICAL PERFORMANCE CHARACTERISTICS: See SD5000 Data Sheet
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SD1100, SD1101

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE

HIGH-VOLTAGE D-MOS POWER FETS

ORDERING INFORMATION

FEATURES APPLICATIONS
B Gate Stand-off, =40V min. B Motor Controls
B P-channel complements available, VP0540 series B Line Drivers

B Wide variety of Packages B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted)

Drain-Source Voltage Maximum Power Dissipation
SDT100 ...t 450V Tc =+100°C  Tg = +25°C
SDMOT o 400V HD, TO-39 Pkg. 2.75W 6.88W
Drain-Gate Voltage (Rgs = 1MQ) BD, TO-92 Pkg. 0.5W 1.35W
SD1100 ..o 450V DD, TO-18 Pkg. 0.7W 1.80W
SD1OT 400V Linear Derating Factor
Gate-Source Voltage ....................ll 140V Junction Junction
Continuous Drain Current to Ambient  to Ambient
Tc =+100°C  Tg = +25°C (mW/°C) (mW/°C)
SD1100DD 10A 17A HD, TO-39 Pkg. 36.6 55
SD1100HD 21A .33A BD, TO-92 Pkg. 6.66 10.8
SD1101BD NA 18A DD, TO-18 Pkg. 9.33 14.4
SD1101DD A3A 21A Operating Junction and
SD1101HD .26A A1A Storage Temperature Range ......... -55°C to +150°C
Peak Pulsed Drain Current ....................... 0.25A Lead Temperature (1/6” from mounting
surface for 10 Sec) ............cooiiiiiiiinns +260°C
PIN CONFIGURATIONS CHIP CONFIGURATION
DRAIN TO-205AF TO-226AA TO-206AA
(TO-39) (TO-92) (TO-18)

————
1
1
l

ngq

—e=d

o
3]

)

w

i | sG D
DC o s

SOURCE : .054 x 051 x .
See Package 6 See Package 5 See Package 1 g'r:::."";':;k:‘ze : O?‘zc: 020 in.
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TORAZ $D1100, SD1101

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T = +25°C unless otherwise noted)

SD1100 SD1101
# CHARACTERISTIC UNIT TEST CONDITIONS
MIN | TYP |MAX | MIN | TYP | MAX
Drain Source
1 BVDSS  Breakdown Voltage 450 | 475 400 | 425 VvV |Ip = 10uA, Vgg = 0
Gate Forward
2 lassr Leakage Current 03 | 10 03 | 10 Vas = 20V
— Gam R nA Vpg = 0
a everse
3 IGSSR Leakage Current -03 | -10 -03 | -10 VGS = -20V
14| 20 | 200 NA  |vpg = 360V
I Drain-Source OFF 20 pA  |Ves=0 Tg = +125°C
B S8 Leakage Current 20 [200 | nA [y - 320v
17 20| wA |Ves=0 Tc = +125°C
Gate Source
8 VGS(lh) Threshold Voltaga 10 30 50 10 3.0 5.0 \ ID = 10[.{A, VDS = VGS
19| | toon ON Drain Current” 250 | 750 250 | 750 mA  |Vps = 25V, Vgs = 10V
110 | fos(ON Drain-Source ON 1B 3 1B ]2 ohms | Vas = 10V
1 N Resistance 19 | 60 19 | 42 Ip = 10mA Tc = 125°C
12 9t Forward Transconductance™ | 250 | 400 250 | 400 ;’251 :(,_215"' Ip = 250mA
L r4
o Common-Source
v 5 Ciss Input Capacitance 80 | 100 80 | 100
L -
> Common-Source _ B
18|09 cys  Reverse Transfer 13 | 25 13 | 25 | pF | (o5~ 2V Ves =0
Capacitance z
Common-Source
19 Coss Output Capacitance 105 | 15 105 15

Note 1: Pulse Test 80uSec, 1% Duty Cycle
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TEOMNEAZ $D1100, SD1104

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C unless otherwise specified)

ON DRAIN CURRENT
—V§—
GATE-SOURCE VOLTAGE

ON RESISTANCE 10, T —
—v§— Tc = ’zs°c7;g
GATE-SOURCE VOLTAGE N T
04 — L Te = +125°C |
1000
02 o
400 = 10mA ] g
e ;'ULSE TEST § Tc = +125°C [
w 80uSec, 1% DUTY CYCLE < o H
. g H
B “ & Tc = +25°C
z % "
] z
'I§ g 02
2 w 3
\ Low
T -
. Te = H125°C F
xaigsz'sr‘ésr ]
plTe 7 ®C 004 80uSec, 1% DUTY CYCLE]
] 2 0
Vs —GATE-SOURCE VOLTAGE — (Volts) 002
001
0 2 ] 6 10
Vgs—GATE-SOURCE VOLTAGE — (Volts)
FORWARD TRANSCONDUCTANCE
ON DRAIN CURRENT
ON RESISTANCE ™
—V§—
GATE-SOURCE VOLTAGE 600,
z PEt e TEsT
1000| T 80uSec, 1% DUTY CYCLE
w s00|
400 g
2
] FULSE TEST z
§ 200 80uSec, 1% DUTY CYCLE g L1
2 H
3 E 300
w
W0
=]
3 $
L H
g E 200 7
g » 1
&
" “ Tc = +125°C 100
ol Te " e
[ 2 A [) 50 100 150 200 250 300 350
Vs —GATE-SOURCE VOLTAGE— (Volts) I5(ony—ON DRAIN CURRENT—(mA)
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(L y 4 SD1102, SD1112,
SEMICONDUCTOR SD1113

N-CHANNEL ENHANCEMENT-MODE
HIGH-VOLTAGE D-MOS POWER FETs

ORDERING INFORMATION

FEATURES

APPLICATIONS

B Gate Stand-off, £40V min.
B Wide variety of Packages
B Low Drain-Source Off Leakage, Ipss < 200nA

B Motor Controls
B Line Drivers
B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted)

Drain-Source Voltage

Continuous Device Dissipation

SD1102 ..o 250V Tc = +100°C T = +25°C
SD1112, SD1M113 ... 200V SD1102/1112/1113BD 0.5W 1.35W
Drain-Gate Voltage SD1102/1112/1113DD 0.7W 1.80W
SD102 ..o 250V SD1102/1112/1113HD 2.75W 6.88W
SD1112, SD1113 . e 200V Linear Derating Factor
Gate-Source Voltage ...................o +40V Junction Junction
Continuous Drain Current to Ambient  to Ambient
Tc = +100°C  T¢ = +25°C SD1102/1112/1113BD 6.66mW/°C  10.8mW/°C
SD1102BD, SD1113BD A7A 28A SD1102/1112/1113DD 9.33mW/°C  14.4mW/°C
SD1112BD .20A 33A SD1102/1112/1113HD 36.6mW/°C 55mW/°C
SD1102DD, SD1113DD 20A 32A Operating Junction and
SD1112DD 24A -38A Storage Temperature Range ......... -55°C to +150°C
SD1102HD, SD1113HD 40A B3A Lead Temperature (1/6” from mounting
SD1112HD 48A -T6A surface for 10 SeC) .............ccceieiiiiiiii.. +260°C
Peak Pulsed Drain Current ......................... 0.8A
PIN CONFIGURATIONS CHIP CONFIGURATION
DRAIN TO-205AF TO-226AA TO-206AA
(TO-39) (TO-92) (TO-18)
-9
1
1
x
GATE !
——d o
0.C g s
D.C . s s g D
SOURCE See Package 6 See Package 5 See Package 1 g::‘l:";h!::;k':lsd‘: :‘;?::c:_ 020 in.
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TORAZX $D1102, SD14412,

SEMICONDUCTOR SD1113

ELECTRICAL CHARACTERISTICS (T = +25°C unless otherwise noted)

SD1102 SD1112, SD1113
# CHARACTERISTIC UNIT TEST CONDITION
MIN | TYP | MAX | MIN | TYP | MAX

Drain Source
1 BVpss Breakdown Voltage 250 | 270 200 | 250 \" Ip = 10uA, Vgs = 0

Gate Source

2 Vasth) Threshold Voltage 10 [ 30 | 50 | 1.0 | 30 | 50 \" Vps = Vgs, Ip = 10uA
Gate Forward ) 7 7
3 lassr Leakage Current 03 | 10 03 | 10 Vgs = 20V
nA Vhe = 0
Gate Reverse DS
4 lassr Leakage Current =03 | -10 -03 | -10 Vgs = -20V
5 2.0 | 200 nA Vps = 200V
6 ol Drain-Source OFF 20 wA [Ves =0 To = +125°C
DSS
7 E Leakage Current 20 | 200 nA Vos = 160V
8 |0 20 | wA |Vas=0 Tc = +125°C
9 Ipony  ON Drain Current! 08 | 1.0 05 | 1.0 A |Vps = 25V, Vgg = 10V
10 66 | 10
DYl SD1102
1 12 17 Tc = 125°C
12 Drain-Source ON 66 | 70 Vee = 10V
GS
| | OV Resistance” seTme 10 |18 | O™ |io=100mA  [To-azsec
|14 SD1113 66 | 10
15 12 | 17 T = +125°C
Common-Source Vps = 25V, Ip = 0.5A
16 s Forward Transcond.” 200 | 300 200 | 300 mmhos | /25,

Common-Source
7 Ciss Input Capacitance 80 | 100 80 | 100

Common-Source

[$] - =
18| F| Crs Reverse Transfer 13 | 25 13 | 25 | pF ?'5’51&' l'iSV. Vgs =0
§ Capacitance z
E Common-Source
9 Coss Output Capacitance 05| 15 105 | 15
20 ton Turn ON Time 10 10 Vpp = 60V, Vg(on) = 10V
ns
21 tost Turn OFF Time 18 18 Rg = 510, R_ = 68Q

Note 1: Puise Test 80uSec, 1% Duty Cycle
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TORAZ

SEMICONDUCTOR

$D1102, SD11412
SD1143

TYPICAL PERFORMANCE CHARACTERISTICS (T = +25°C unless otherwise specified)

'DS(on)— DRAIN-SOURCE ON RESISTANCE—(ohms)

100

8 3

20

10
6.0
4.0

20

1.0

DRAIN-SOURCE ON RESISTANCE
—yg—
GATE-SOURCE VOLTAGE

Ip = 10mA

PULSE TEST

80uSEC

1L 1 L]

1% DUTY CYCLE

Tc = +125°C __|

Te = +125°C —]

0

20 40 60

8.0

10 12 14

Vgs—GATE-SOURCE VOLTAGE—(VOLTS)

94— TRANSCONDUCTANCE—(mmbhos)

ON DRAIN CURRENT

—y—
GATE-SOURCE VOLTAGE
10

6.0
4.0

EVDS =25V
|-PULSE TEST
[- 80uSEC
1% DUTY CYCLE |+ T¢ = +125°C
! [

20

Tg = +25°C

F Te =

+25°C

Tc = +25°C

ID (on) — ON DRAIN CURRENT — (AMPS)

o ©°o
e oo © © o0 =
S g8 2 N 25 5

0.01

0 20 40 60 80 10 12 14

VGs—GATE-SOURCE VOLTAGE—(VOLTS)

FORWARD TRANSCONDUCTANCE
—Vg—
ON DRAIN CURRENT

400 1 1
VDs' 25V
—f = 1KHz
PULSE TEST
300 | BOuSEC
1% DUTY CYCLE
/F—'—-
200 =
100 /1
A
0 100 200 300 400

Ip—DRAIN CURRECT-(mA)
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SD1106
SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES
M Inherent Current Sharing Capability when Paralleled

APPLICATIONS
B High-Speed Pulse Amplifiers

B Simple Straight-Forward DC Biasing
B Extended Safe Operating Area
B Inherently Temperature Stable —

B Logic Buffers
M Line Drivers
B Solid-State Relays

Output Current Decreases as Temperature Increases

ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted)

Drain-Source Voltage ............................... 60V Linear Derating Factor
Drain-Gate Voltage (Rgs = TMQ) .................. 60V Tc = +100°C Tc = +25°C
Gate-Source Voltage .............................. +40V 5.3mW/°C 8.0mw/°C
Continuous Drain Current Operating Junction and
Tc = +100°C Tc = +25°C Storage Temperature Range ......... -565°C to +150°C
21A 34A Lead Temperature (1/16" from mounting
Peak Pulsed Current ................................ 2.0A surface for 10 Sec) .....................ooeoitl. +260°C
Continuous Device Dissipation
Tc = +100°C Tc = +25°C
0.4W 1.0W
PIN CONFIGURATIONS CHIP CONFIGURATION
TO-206AA TO-237
DRAIN (TO-18)
-
: [s]
GATE *
: 1 H
-
D,C
G $ S G D,TAB —
SQURCE —
See Package 1 See Package 7 Dimensions: .031 x .032 x .020 inches
Drain common to Case or Tab. Drain Is backside contact
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TOEAZ SD1106

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD1106
# CHARACTERISTIC MIN Tve MAX UNIT TEST CONDITION
Drain-Source = =
! BVDSS  Breakdown Voltage 60 v Ip = 1004A, Vas = 0
Gate-Source — -
2 VaGsi(th) Threshold Voltage 0.8 2.5 Vv Vps = Vas, 10 . 1mA
Gate-Body _ =
3 g laBs Leakage Current .03 10 nA Vas = 20V, Vps =0
< R
- Drain-Source OFF - =
4 @ Ipss Leakage Current .01 10 A Vps = 40V, Vgs =0
5 0.25 = 25V Vas = 5V
Iblon)  ON Drain Current 050 A V&sotezf) Vas =10V
Drain-Source Vags = 10V, Ip = 0.5A
7 Vosion) o\ voltage 8 25 v (Note 1)
Common-Source Vps = 15V, Ip = 0.5A
8 9fs Forward Transcond. 100 270 mmhos f = 1KHz (Note 1)
‘ Common-Source
9 Ciss Input Capacitance 80
Q Common-Source - -
10 3 Crss Reverse Transfer 1.3 pF :/ 251M552V’ Ves =0
; Capacitance
>
o Common-Source
" Coss Output Capacitance 10.5
12 ton Turn-On Time 4.0 6.0 Voo = 25V
RL = 25 ohms
13 tofft  Turn-Off Time a0 | 60 | "SeC R = 51 ohms
VG(on) = 10V
Note 1: Pulse Test 80uSec, 1% Duty Cycle
SWITCHING TIMES TEST CIRCUIT
Voo TEST WAVEFORMS
R, Va(on)
V;
Vour " 0%
0
INPUT PULSE
Vg t, <0.5 nSEC ) "_':‘:"_’
PULSE WIDTH — 100 nSEC
s100 2 R — t, |-
$ SAMPLING OSCILLOSCOPE Voo oo
t, <0.36 nSEC
Rin> MR Vout
51Q Cin <2.0pF 10% 0%
~oV
OSCILLOSCOPE =
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SEMICONDUCTOR

SD1107, SD1117

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES

B Gate Standoff Voltage, 40V min.

B Available in a wide variety of packages

B Low Capacitance

B Low ON Resistance

B P-Channel Complements Available, SD2107

PIN CONFIGURATIONS
TO-206AA TO-205AF
(TO-18) (TO-39)
D,C G s D,C Gj ;S
(See Package 1) (See Package 6)

APPLICATIONS

B High-Speed Pulse Amplifiers
B CMOS Logic to High-Current Interfaces
B High-Speed Switching

B Line Drivers

TO-226AA
(TO-92)

s g D

(See Package 5)

14-Pin Plastic DIP

(See Package 9)

TOP VIEW

UJ

———d

m[:

t NIC E
GATE 15 o I
a4

DRAIN o[
EER

-
=== oGH

-4 -
Syt
U

SOURCE

SD1107N SD1117N
4 Isolated Chips per Package

CHIP CONFIGURATION

Dimensions: .054 x .051 x .020 in.
Drain is backside contact.
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T A X

SEMICONDUCTOR

SD1107, SD1117

ABSOLUTE MAXIMUM RATINGS Single Units (T = +25°C unless otherwise noted)

Drain-Source Voltage

SDMO7 o 100V

SDI7 60V
Drain-Gate Voltage (Rgs = 1MQ)

SDH07 o 100V

SDTIT 60V
Gate-Source Voltage ...............cccooeiiiiiin. +40V

Continuous Drain Current
Tc = +100°C  T¢ = +25°C

SD1107BD 0.3A 0.4A
SD1107DD 0.4A 0.5A
SD1107HD 0.6A 1.0A
SD1117BD 0.3A 0.5A
SD1117DD 0.4A 0.6A
SD1117HD 0.8A 1.2A
Peak Pulsed Drain Current ......................... 2.0A

Maximum Power Dissipation
Tc = +100°C T = +25°C

HD, TO-39 Pkg. 2.75W 6.88W
BD, TO-92 Pkg. 0.5W 1.35W
DD, TO-18 Pkg. 0.7W 1.80W
Linear Derating Factor
Junction Junction
to Ambient to Ambient
(mW/°C) (mW/°C)
HD, TO-39 Pkg. 36.6 55
BD, TO-92 Pkg. 6.66 10.8
DD, TO-18 Pkg. 9.33 144
Operating Junction and
Storage Temperature Range ......... -55°C to +150°C
Lead Temperature (1/6” from mounting
surface for 10 Sec) ............covieiiiiiii.n. +260°C

ABSOLUTE MAXIMUM RATINGS Quad Units in 14-Pin Plastic DIP Package (T¢ = +25°C unless otherwise noted)

Drain-Source Voltage

SDMO7N 100V

SDIMT7N 60V
Drain-Gate Voltage (Vgs = 0)

SDMOTN i 100V

SDITITN o 60V
Gate-Source Voltage ................ccvvieviiainnnn. oV

Continuous Drain Current
Tc =+85°C  Tg = +25°C
Total Package

SD1107N 0.3A 0.5A

SD1117N 0.4A 0.7A
Single Device

SD1107N 0.2A 0.3A

SD1117N 0.3A 0.5A

Peak Pulsed Drain Current ......................... 2.0A
Continuous Device Dissipation
Tc = +85°C Tg = +25°C

Total Package 64W 2.0W
Single Device 30W 1.0W
Ta =+25°C Tg = +25°C
Total Package 10.6mwW/°C 20mwW/°C
Single Device 5.0mwW/°C 10mw/°C
Operating Junction
Temperature Range .................. -55°C to +125°C
Storage Temperature Range ......... -55°C to +1256°C
Lead Temperature (1/16"” from mounting
surface for 10 Sec) ..............occoiiiiiiiiin +260°C




TORAZ SD1107, SD1117

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T = +25°C unless otherwise noted)

SD1107 SD1117
# CHARACTERISTIC UNIT TEST CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX
Drain Source - -
1 BVDSS  Breakdown Voltage 100 | 130 60 | 90 V| lp=10uA Vgs =0
—
Gate Forward _
2 lgssF Leakage Current 03 | 10 03 | 10 Vgs = 20V
— oo R nA Vps =0
ate Reverse = -
3 lassh | eakage Current -03 | -10 -03 | -10 Vgs = -20V
4 2.0 | 200 nA Vpg = 80V
5 I Drain-Source OFF 20 pA | Vas =0 To = +125°C
6 Dss Leakage Current 20 | 200 nA Vpg = 48V
7 g 20| wA |Vas=0 Tc = +125°C
<
= Gate Source _ _
8| » VGS(th) Threshold Voltage 0.8 2.0 08 2.0 \' 'D = 1mA, VDS = VGS
9 Ipony  ON Drain Current” 20 | 30 20 | 30 A Vps = 10V, Vgg = 10V
10 30 | 50 30 | 45 Vgs = 5V
17 Drain-Source ON 85 76 Ip = 03A Te = 125°C
Tos(oN) Resista (1) ohms
12 esistance 19 | 40 19 | 25 Vgs = 10V
13 6.8 4.3 Ip = 1.0A T = +125°C
14 9t Forward Transconductance™ | 400 | 580 400 | 580 ms :’251;:‘2\" o = 0.5A
15 Ciss Common-Source 80 | 100 80 | 100
) Input Capacitance
s Common-Source - -
16| £ cre Reverse Transfer 13 | 25 13 |25 | pF :/251;,151?/' Vas =0
E Capacitance
—
Common-Source
17 Coss Output Capacitance 105 | 15 105 | 15
18 ton Turn-On Time 40 | 6.0 40 | 6.0 nSec Vpp = 25V, R = 25 ohms
19 tot Turn-Off Time 40 | 60 40 | 60 R = 51 ohms, Vg(on) = 10V
Note 1: Pulse Test 80uSec, 1% Duty Cycle
SWITCHING TIMES TEST CIRCUIT
Voo TEST WAVEFORMS
VGion)
RL o 0%
Vin
Vout o — i
_l INPUT PULSE — —tdtom <+ tot —>
Vg t, 0.5 nSEC ! ton | Yan [~
3n PULSE WIDTH — 100 nSEC v —| t, - 1 Wott) [+
s1a g e SAMPLING OSCILLOSCOPE 00 " eox 0%
1 t, < 0.36 nSEC Vout
R\ > 1MQ
i 10 Cin<20pF ~ov 10% X — 1%
OSCILLOSCOPE =
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TORAZ

SEMICONDUCTOR

SD1107, SD1117

TYPICAL PERFORMANCE CHARACTERISTICS (T = +25°C unless otherwise noted)

DRAIN-SOURCE ON RESISTANCE
—V§—
GATE-SOURCE VOLTAGE

DRAIN-SOURCE ON RESISTANCE
—Vs§—
GATE-SOURCE VOLTAGE

100

E ° I 1 1

£ To - 10A E Ip = 0.3A —

s PULSE TEST PULSE TEST —

! 80uSec, T 80u8ec, 1% DUTY CYCLE—

§ 0 1% DUTY CYCLE ] g 40

a

o o

2 7R

| @2

3 3 ]

5 2 oo

o — w

3 g

2 3 1Y

: w \ 2 =

e N\ [Tc-"1z5°C z \ Tc - +125°C
~ =

1 3 N

L 20 1 20 P

:° i ‘

8 Tc - #25°C g Tc - «25°C

1.0 1 10 |
) 8 10 0 2 L} 8 0

Vgs—GATE-SOURCE VOLTAGE — (Volts)

ON DRAIN CURRENT
GATE-SOURCE VOLTAGE

T

T

T

Vgs—GATE-SOURCE VOLTAGE — (Voits)

FORWARD TRANSCONDUCTANCE
—Vs§—
ON DRAIN CURRENT

10
T 1 i
1 1 1
Fvps = 10V 700
| PULSE TEST
4.0]-80uSec. 1% DUTY CYCLE
] I T = +25°C
””” T _. 600
@ R
20 — g I :
é /el } ] |
Tc = +125°C w
a4 500
S / g 500 l
s §
o > A 2
g 7, 4 g 400
O o4 /1 o \
z J[ @
g H
g & 300 — |
2 0.2 = Vps = 10V
<] 2 1= 1KHz
[ < PULSE TEST
T H 80uSec, 1% DUTY CYCLE
§ o0 L0 ]
5 o
- — -
|
2
o
0.04 100
0.02
0.2 0.4 0.6 08 10 12 14
ol L ; : Ip(on)—ON DRAIN CURRENT —(Amps)

Vgs—GATE-SOURCE VOLTAGE —(Volts)
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SD1122

N-CHANNEL ENHANCEMENT-MODE
HIGH-VOLTAGE D-MOS POWER FETS

SEMIC DNDLJC TOR

ORDERING INFORMATION

APPLICATIONS

B High-Speed Pulse Amplifiers
B Logic Buffers

B Line Drivers

MW Line Interrupters

B Outpulser Switches

B Display Drivers

FEATURES

B Inherent Current Sharing Capability
when Paralleled

B Simple Straight-Forward DC Biasing

B Extended Safe Operating Area

B Inherently Temperature Stable —
Output Current Decreases as
Temperature Increases

+25°C unless otherwise noted)

ABSOLUTE MAXIMUM RATINGS (Ta =

Drain-Source Voltage . . ....................
Drain-Gate Voltage (Vgs = 0) 200V

Thermal Resistance, Junction

............... tocase ....................125°C/W

Gate-Source Voltage ..................... + 30V

Operating Junction

TemperatureRange .............. -55t0 +150°C

Storage Temperature Range.. . ... .. -55to +150°C

Lead Temperature (1/16” from mounting

surface for 30 Sec)

Note 1:Tcagsg = +25°C

Note 2:Not applicable to chips. Final value depends upon
mounting substrate.

Continuous Device Dissipation (Note2) ...... 0.3W
Linear Derating Factor (Note2) ......... 2.4mW/°C
Continuous Drain Current(Note 2) .......... 0.12A
Peak Drain Current (Note 1, Note2)........... 0.5A
Continuous Device Dissipation

(Note1,Note2) ................. 1.0W
Linear Derating Factor

(Note 1,Note2) ............ 8.0mW/°C

SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-92, LEAD FORMED
0.175—0.185
(4.445-4.699)
DRAIN T n——
:;'
- i : +
* LEADS FIT INTO U U U .
: L D B U
i DIA HOLE (TYP) 0,045 0055
- arasim ‘::: 10
0.085—0.095
(2.159—2. “3?" @' -‘- j' ” 25) Tve
SOURCE D G S 013 KL 0.045—0.085
343 | T 143—1.387)
MIN R
0.175—0.205 \3'33::8 g;;,ﬂ
(4.45—5.21)
Lead-formed to TO-18 pin circle. Dimensions: .054 x .051 x .020 in.
All dimensions in Inches and (millimeters) Drain is backside contact
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TEEAZ

SD1122

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (To = +25°C unless otherwise noted)
SD1122
# CHARACTERISTIC UNITS TEST CONDITIONS
MIN TYP MAX
9 B Drain Source _ =0
VDSS  Breakdown Voltage 200 270 v Ip = 10kA, Vas =
o1 [y GateSouce | "
2 VGS(",) Threshold Voltage 08 1.9 24 v VDS = VGS, |D =1mA
Gate-Bod )
3|2 |leBS  [gakage urrent 03 1.0 nA Vgs =20V, Vps =0
- R 4 S - -
| 4 5 IoSX__| prain-Source OFF I o 10 A Vs =70V, Vas =02V
5 Ipss | Leakage Current 30 nA Vps = 130V, Vgs =0
6 Ipon)  ON Drain Current 05 A Vps = 25V, Vgs = 15V (Note 1)
7 Static 75 10 Ip = 120mA (Note 1), Vgg = 5.0V
— DS(on) Drain-Source ohms
8 ON Resistance 1 28 Ip =20mA, Vgs = 2.6V
Common-Source Vps =25V, Ip =0.5A
9 9ts Forward Transcond. 300 mmhos f = 1KHz (Note 1)
O |~ Common-Source
10 s Ciss Input Capacitance 80
3 Common-Source
1] > |crgs Reverse Transfer 13 pF Vps =25V, Vgs =0
| ° Capacitance f= 1MHz
Common-Source
12 Coss Output Capacitance 105
Note 1: Pulse Test 80uSec, 1% Duty Cycle
TYPICAL PERFORMANCE CHARACTERISTICS
DRAIN-SOURCE ON VOLTAGE DRAIN-SOURCE ON RESISTANCE
- - -VS —
GAYE-SOU:CSE VOLTAGE GATE-SOURCE VOLTAGE
20
1000
Ta= +25°C
Ta= +25°C
lp=1
g . ip=20mal Jip=soma E futsg$
2 T 804 Sec, 1% DUTY CYCLE
1
3 gl I
5 & [
g ;
g Y z
3 8
i «
; \ P
8 osf— | 8
> 1
| |
| N :
‘; N 8
0 10

20 25 30 35 40 45 3.0

Vas — GATE-SOURCE VOLTAGE — (Volts)

8.0 70 9.0 "
Vas — GATE-SOURCE VOLTAGE — (Volts)

13
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T SD1127

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE VERTICAL
D-MOS FET ULTRA LOW-LEAKAGE

ORDERING INFORMATION

FEATURES APPLICATIONS

B Drain-Source Leakage (Ipss), 1.0nA max B High-Speed Switches

B Low Output and Transfer Capacitances B Low-Leakage Solid State Relays
B Extended Safe Operating Area B High-Speed Pulse Amplifiers

B Logic Interfaces
B Line Drivers

ABSOLUTE MAXIMUM RATINGS (1, = +25°C unless otherwise noted)

Drain-SourceVoltage ........................... + 60V Continuous Device Dissipation
Drain-Gate Voltage (Vge =0) . . ... ..ot + 60V Ta=+26°C Tc=+25°C
Gate-SourceVoltage . .. ................covnnnn.. +30V SD1127BD 0.30W 1.0W
Continuous Drain Current Linear Derating Factor
Ta=+25°C Tc=+25°C Ta=+25°C Tc=+25°C
SD11278D .20A .36A SD1127BD 3.0mw/°C 10mw/°C
Peak Pulsed DrainCurrent. . ....................... 2.0A Operating Junction and Storage Temperature Range

-55°Cto +150°C
Lead Temperature (1/16” from mounting surface
for30s8ec.) ... +260°C

PIN CONFIGURATION PACKAGE DIMENSIONS CHIP CONFIGURATION
(TO-92) TO-226AA
(See Package 5)

Dimensions: .054 x .051 x .020 in.
Drain is backside contact.
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TORAZ

SEMICONDUCTOR

SD1127

ELECTRICAL CHARACTERISTICS (1, = +25°C unless otherwise noted)

# CHARACTERISTIC SD1127 UNIT TEST CONDITION
MIN TYP MAX
1 BVpss Drain-Source 60 90 v Ip=10pA, Vgs =0
Breakdown Voltage
2 Vasth) Gate-Source 0.8 24 v Vps =Vgs, Ip=1mA
Threshold Voltage
3 [Q]iges Gate-Body .03 1.0 nA Vgs =20V, Vps =0
L3 Leakage Current 10 | Ta= +125°C
5 ln|lpss Drain-Source OFF 1.0 nA [Vps=30V,Vgs=0
6 Leakage Current 100 [Ta= +125°C
7 Ipjon) ON Drain Current 20 35 A Vps =25V, Vgg = 10V (Note 1)
8 roson) Drain-Source 3.2 5.0 ohms |Vgg =5V, l? =0.3A %Noto 1;
ON Resistance 29 40 as=10V,Ip=1. ote
10 Ofs Common-Source 250 500 mmhos | Vps =25V, Ip = 1.0A
Forward Transcond. f=1KHz (Note 1)
1 Ciss Common-Source 80
Input Capacitance
o Common-Source Vps =25V, Vgs =0
12 S | Crss Reverse Transfer 1.5 pF |f=1MHz
< Capacitance
13 > [coss Common-Source 15
e Output Capacitance
14 ton Turn-On Time 4.0 6.0 Vpp =25V
nSec | R = 25o0hms
15 toff Turn-Off Time 4.0 6.0 Rg = 51 ohms
VG(on)= 10V
Note 1: Puise Test 80uSec, 1% Duty Cycle
SWITCHING TIMES TEST CIRCUIT
TEST WAVEFORMS
Voo
R Va(on) 90%
Vin
Vout 0 J
INPUT PULSE *—td(on) ——totg—|
Vg t, <0.5 nSEC —>| toq [~— Yl
$n PULSE WIDTH — 100 nSEC —t, |e— —! t4iofh)
soag e SAMPLING OSCILLOSCOPE Voo o 90%
t, <0.38 nSEC Vout
Rin> 1MQ
510 Cin <2.0pF - 10% 10%
OSCILLOSCOPE =
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SEMICONDUCTOR

SDI1137, TNO106
TNOTIO

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES

@ Low Threshold,, Vggth)1.5V max

B Low Output and Transfer Capacitance

M Extended Safe Operating Area

B Complementary P-Channel Drivers Available

APPLICATIONS

B Complementary Voltage and Current Drivers
B Line Drivers

M Pulse Amplifiers

B Solid-State Relays

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Drain-Source Voltage

SD1137,TNO106 . .. ... ot + 60V
TNOT10 .o e + 100V
SD1137, TNO106 . . ..t eeeens + 60V
TNOT10 Lo e + 100V
Gate-SourceVoltage ................... .ot +30V
Continuous Drain Current
Ta=+25°C Tg=+25°C
SD1137BD .25A 46A
TNO106N3
TNO110N3 } 234 427
PIN CONFIGURATION
(TO-92) TO-226AA
(See Package 5)
Drain
=9
I | |
x
Gate N
Source S$e¢ O

PACKAGE DIMENSIONS

Peak Pulsed DrainCurrent ..................... +2.0A
Continuous Device Dissipation
Ta=+25°C Tc=+25°C
TO-92 (N3 & BD) pkg 0.30W 1.0wW
Linear Derating Factor
Ta=+25°C Tc=+25°C
TO-92 (N3 & BD) pkg 3.0mw/°C 10mwW/°C

Operating Junction and Storage Temperature Range
-55°C to +150°C
Lead Temperature (1/16”" from mounting surface
for308€C) ..o v it +250°C

CHIP CONFIGURATION

Dimensions: .054 x .051 x .020 in.
Drain is backside contact.
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T&EAZ

SEMICONDUCTOR

$D1137, TNO106
TNONO

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise specified)

SD1137 TNO106 TNO0110
#| PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX UNIT CONDITIONS
1| BVpss Drain-Source 60 90 60 90 100 | 115 v Ip=1.0mA, Vgs =0
Breakdown Voltage
2 100 Vps=48V | Ta=+125°C
3] 500 “Vps=48V__| Vgs=0
| 4] Drain-Source 500 Vps =80V
| 5| lpss Off Leakage .01 1.0 Vpg =60V
| 6] Current .01 10 uA Vps=60V__| Vgs=0
7 01 | 10 Vps = 100V
| 8] Gate-Body +1.0 +1.0 +1.0 uA Vgp= +30V| Vps=0
J‘ lges Leakage Current 1.0 10 10 nA Vgp= * 20V
10| Vas(th) Gate-Source 0.5 15| 05 15 | 05 1.5 v Vps = Vgs, Ip=1.0mA
Threshold Voltage
| 11| rps(on) Drain-Source 4.5 4.5 4.5 ohms | Vgg=5V, Ip=.25A
| 12] On Resistance 2.5 Vgs=10V | Ip=1.0A
13 3.0 3.0 Ip=0.5A
| 14 Ipon) On Drain Current .75 .75 A Vgs =5V Vps =25V
15 2.0 2.0 2.0 Vgs = 10V (Note 1)
| 16] ots Common-Source 300 | 500 mmhos VQ§ =25V Ip=0.5A
17 Forward Transcond. 225 | 500 225 | 500 VD_i= 20V f=1KHz
| 18| Vsp  Source-Drain 1.5 v Isp = 0.8A Vgs=0
19 Forward Voltage 1.5 1.5 Isp =0.5A
20| cigg Common-Source 60 60 60
Input Capacitance
21)| coggs Common-Source 1 35 " 35 1 35 Vps =25V
Output Capacitance pF Vgs=0
22 Common-Source f=1MHz
Crss Reverse Transfer 15 | 80 15| 80 15| 80
Capacitance
23] ton __Turn ON Time 80 | 10 80| 10 80| 10 nS | Vpp=25V, Vgon =10V
24]| toy  Turn OFF Time 8.0 12 8.0 12 8.0 12 Rg =519, R =25Q

NOTE 1: Pulse Test, 80uSec, 1% Duty Cycle
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TEORAZX sp1200, SD1201

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
HIGH-VOLTAGE D-MOS FETs

ORDERING INFORMATION

FEATURES APPLICATIONS
B Gate Stand-off Voltage, 40V min. B High-Voltage Level Translators
B P-Channel Complements Available, SD2204 B High-Voltage Display Drivers
B Low Capacitance (coss 1.0pF typ.) B High-Voltage Switches
B Low Leakage B AC-DC Relays
ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted)
Drain-Source Voltage Maximum Power Dissipation
SD1200 ..vviiniei e 450V Tc =+100°C Tg = +25°C
SD1201 ..o 400V BD, TO-92 Pkg. 0.3W 0.8W
Drain-Gate Voltage (Rgs = 1MQ) DD, TO-18 Pkg. 0.4W 1.0W
SD1200 ...t 450V Linear Derating Factor
SD1201 ..o 400V Junction Junction
Gate-Source Voltage ..............ccoevvviniinnnn, +40V to Ambient to Case
Continuous Drain Current (mW/°C) (mW/°C)
Tc =+100°C  Tg = +25°C BD, TO-92 Pkg. 40 6.4
SD1200DD 18mA 28mA DD, TO-18 Pkg. 53 8.0
SD1201BD 18mA 30mA Operating Junction and
SD1201DD 20mA 30mA Storage Temperature Range ......... -55°C to +150°C
Peak Drain Current ....................cccceviean 20mA Lead Temperature (1/16” from mounting
surface for0Sec) ...l +260°C
PIN CONFIGURATIONS CHIP CONFIGURATION
DRAIN TO-226AA TO-206AA
(TO-92) (TO-18)
===

i P

GATE H
O—l : ’ 1
-———d

s [ X o]

SOURCE G D ~ 6 s

See Package 5 See Package 1 Dimensions: .025 x .035 x .020 in.
Drain is backside contact.
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TOFRAZ SD1200, SD1201

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T = +25°C unless otherwise noted)

SD1200 SD1201
# CHARACTERISTIC UNIT TEST CONDITIONS
MIN | TYP |MAX | MIN | TYP | MAX
Drain Source - -
1 BVDSS  Breakdown Voltage 450 | 475 400 | 425 V| lp=10uA Vgs=0
Gate Forward -
2 lassF | eakage Current 03 1 10 03 | 10 A Vas = 20V Ve = 0
N n oS =
Gate Reverse _
8 lassh | eakage Current -03 ) -10 -3 -0 Vs = -20V
14 10 | 100 PA_ | Vps = 360V
15 | g | Drain-Source OFF 1.0 uA | Ves=0 Tg = +125°C
6| 0SS Leakage Current 10 [ 100 | nA | yoq - 320v
17 10| wA |Vas=0 Tc = +125°C
Gate Source _ _
8 Vasih  Threshold Voltage 10 | 30 |50 | 10 |30 [ 50| V |lp=10uA, Vps=Vgg
“!L Ipon) ON Drain Current 20 | 35 20 | 35 mA Vps = 25V, Vgg = 10V
o, Drain-Source ON 310 | 700 30 500 | | v =tov
1 DS(ON)  Resistance 520 | 1200 520 | 850 Ip = 10mA Tc = 125°C
12 Ot Forward Transconductance | 10 | 20 10 | 20 mS Y[_’S..:, ES’V Ip = 10mA
I = INnNMN&
0 Common-Source
13 g Ciss Input Capacitance 50 | 10 50 | 10
Common-Source - -
14 |8 |cns  Reverse Transfer 08 | 10 08 |10 | pF | [/os 2V Vas =0
Capacitance
Common-Source
" Coss Output Capacitance 10 | 20 10 | 20
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TEORAZ

SEMICONDUCTOR

SD1200, SD1201

TYPICAL PERFORMANCE CHARACTERISTICS (T = +25°C unless otherwise specified)

ON RESISTANCE
—Y§—
GATE-SOURCE VOLTAGE

10000
4000 Ip = 10mA
;
g 2000
@
w Te = H125°C
z 1000
7 —
£ 1
g
Tc = +25°C
100l 3
Vas—GATE-SOURCE VOLTAGE—(Volts)
ON DRAIN CURRENT
—_—Vg—
GATE-SOURCE VOLTAGE
w© Tc = +55°C
H
T T = +125°C
Lo
z
w
3
x
2
o
z 40
]
Q
z 20
L
3
5 10
04 Vos - 25V
02
[1Al
(] 1

Vgs—GATE-SOURCE VOLTAGE—(Volts)

C—CAPACITANCE —(pF)

gts—FORWARD TRANSCONDUCTANCE —(mS)

FORWARD TRANSCONDUCTANCE

—V§—
ON DRAIN CURRENT

35

Vps = 2
1= 1KHz

20

10 5 20 25 30 35
1D(on)—ON DRAIN CURRENT—(mA)

CAPACITANCES
—V§—
DRAIN-SOURCE VOLTAGE

14
12

1= 1MHz

Vgs = 0
10
6.0}

\ o
4.0
2.0 Qﬂ\
\1 Crss \1
1L 15 20 25

Vps—DRAIN-SOURCE VOLTAGE —(Volts)
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TORAZ

SEMICONDUCTOR

SD1202

N-CHANNEL ENHANCEMENT-MODE
HIGH-VOLTAGE D-MOS FETs

ORDERING INFORMATION

FEATURES

B Low Capacitance (Cogg 1.0 pF typ.)
B Low Leakage (Ipss 0.5nA typ. @ 180V)
B High Gate Standoff Voltage (+100V min.)

APPLICATIONS

B Display Drivers

B AC-DC Relays

B Reed Relays

B Low-Power, High-Voltage Drivers

ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted.)

Drain-Source Voltage ... ................... 200V
Drain-Gate Voitage (Vgs =0) ............... 200V
Gate-Source Voltage .................... + 100V
Continuous Drain Current (Note 1) .......... 20mA
Peak Drain Current(Note 1) ................ 40mA
Continuous Device Dissipation (Note 1) . ... 300mW
Linear Derating Factor(Note 1) ......... 2.4mW/°C

SCHEMATIC DIAGRAM

DRAIN

. |
L o B

GATE

SOURCE $ G D

PACKAGE DIMENSIONS
(TO-92) TO-226AA
(See Package 5)

Operating Junction and Storage

Temperature Range .............. -55t0 +150°C
Storage Temperature Range. .. .. .. -55to +150°C
Lead Temperature (1/6” from mounting

surfacefor30Sec) ..................... +260°C

Note 1:Not applicable to chips. Final value depends upon
mounting substrate.

CHIP CONFIGURATION

Drain is backside contact.
Dimensions: .025 x .035 x .020 inches
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SEMICONDUCTOR

Z

SD1202

ELECTRICAL CHARACTERISTICS (T = +25°C unless otherwise noted)

Output Capacitance

SD1202
# CHARACTERISTIC UNITS TEST CONDITIONS
MIN TYP MAX
Drain Source _ _
! BVbss  Breakdown Voltage 200 | 260 v Io = 1.0uA, Vs = 0
Gate Forward -
2 lassr Leakage Current 02 10 Vgs = 100V
Gate Reverse Vos = 0
3 lessR | eakage Current -02 | -10 nA | Vgs = -100V
4oy Drain-Source OFF 05 | 30 Vps = 180V
5 E 0SS Leakage Current 300 Vgs = 0 To - +125°C
i)
Gate Source _ ~
6 Vasith)  Threshold Voltage 10 40 50 v Io = 10uA, Vps = Vas
Drain-Source _ _
7 Ibon  ON Gurrent 40 55 mA | Vpg = 25V, Vgg = 10V
8 , Drain-Source 150 250 ohms Vgs = 10V
9 DS(on)  ON Resistance 425 Ip = 10mA Tc = +125°C
Common-Source Vps = 25V, Ip = 20mA
0 9rs Forward Transconductance 10 8 S f = 1KHz (Note 1)
%] Common-Source
" E Ciss Input Capacitance 50 10
Z
> Common-Source Reverse Vpg = 25V, Vgg = 0
210 |Crss Transfer Capacitance 08 10 pF f= 1MHz
13 Coss Common-Source 10 20

Note 1: Pulse Test 80uSec, 1% Duty Cycle
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TOREAZ SD1202

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T = +25°C unless otherwise specified)

ON DRAIN CURRENT

ON RESISTANCE GATE-SOURCE VOLTAGE

—vs— ~ T T
GATE-SOURCE VOLTAGE e i —
I —7¢c - +25°C
10,000, w 40| V/
¥ — 40
H -
4mn»— jﬂi‘“ = 10mA E X [
|
"g‘ 2,000 S g 0
= 1,000 }—— —— 3
2 3 y/ A
g . 5 4.0
5| 1 g 2.0}
£ 400 1 o 0 “}—_” .
g \ Tc = +125°C—| IE e e
ol || g8 10 H
Tc = +25°C B — "l Vos 2 2V
100 % 4 7 04
Vos— GATE-SOURCE VOLTAGE—(Volts)
02 1
o1 5 T
Vas—GATE-SOURCE VOLTAGE — (Volts)
FORWARD TRAN‘:CONDUCTANCE CAPACITANCES
ON DRAIN CURRENT DRAIN-SOURCE VOLTAGE
2 14
Vos = 25V f= 1‘MH1
| 1= 1KHz Vas = 0
7 18 12 _
;
< -
o
3 ,/ $
g o ¢
8 / g’
Z E
E oA £
E a 6.0 /l=m
: ! :
Q 69 4.0
3 ) ‘
3.9 20\ N Cous
T [ )
0 5.0 0 15 —20 25

Io(on)—ON DRAIN CURRENT—(mA)
Vs —DRAIN-SOURCE VOLTAGE—(Volts)
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< 1 SD1500, SD1501
SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
D-MOS FET SWITCHES
ORDERING INFORMATION

FEATURES APPLICATIONS
B Guaranteed BVDSS of 600V min W Outpulser Switching
M Low Output and Transfer Capacitance W High Speed Pulse Amplifiers
B Extended Safe Operating Area W Solid-State Relays
B Availablein Low Cost TO-92 Package B Display Drivers
B Available in Surface Mount Package B High Voltage ATE
B Telecommunications Switching

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage Peak Pulsed Drain Current . . ............ 200mA
SD1500 .. ..o 600V Continuous Device Dissipation
SD1501 ... .. 550V T.=+425°C T,=+100°C
Drain-Gate Voltage (VGS = 0) SD1500-01BD 3.0 0.4 w
SDIS00 ... 600V SD1500-01CY 1.2 0.3 w
SD150T . ..ot 550V Linear Derating Factor
Gate-Source Voltage . . .................. +40V Te=+25°C T, =+100°C
Continuous Drain Current SD1500-01BD 24 3.0 mW/°C
T,=+425°C T,=+100°C SD1500-01CY 9.6 23 mW/°C
SD1500-01BD 180 65 mA Operating Junction and Storage
SD1500-01CY 115 55 mA Temperature Range . ............. -55to +125°C
Lead Temperature (1/16" from mounting
surfacefor30Sec)................ +260°C
CONFIGURATION CHIP CONFIGURATION

TO-226AA(TO-92) TO-243AA(SOT-89)

Drain
-
e B ]2
! SGD Tb s

Source See Package 5 See Package 23 Dimensions: 0.058 x 0.056 x 0.020 inches
Drain is backside contact.

(]

(S——
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TORAZ SD1500, SD1501

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)

SD1500 SD1501
# CHARACTERISTICS MN | TYP | MAX | MIN | TYP | MAX | UNIT TESTCONDITION
1| |BVyg  Drain-Source 600 | 700 550 | 600 ly= 101A, V=0
| Breakdown Voltage v
2 Vasey Gate-Source 1.0 2.1 40 1.0 2.1 40 Vi = Vg lp = 1MA
Threshold Voltage
[ 3] [l  GateBody 03 | 10 03 | 10 | nA | Vg-20v
4o, Leakage Current 100 100 Vos =0 T=+125°C
B Drain-Source OFF 10 pA Vy = 480V
Fi ry Leakage Current 50 V=0 T=+125°C
7 10 Vi = 440V
8| Vs =0 T =+125°C
9] [le  ONDran 100 | 260 100 | 260 MA | Vg =25V, Vgg= 10V
Current(1)
(10| [rm Drain-Souce 5 | & 45 | 6 | oms | Vg=10V
1 ONResistance(1) 100 100 lp=20mA T=+125°C
121 |g, Common-Source(1)| 100 [ 215 100 215 m$ Vs =25V, 5 =100mA
Forward Transcond. f=1KHz (Note 1)
3] (e Common-Source 80 | 100 80 | 100 Voo =25V, Vg = 0
Input Capacitance f=1MHz
[ 14 ] olCs Common-Source 1.0 20 1.0 20 pF
s Reverse Transfer
‘zt Capacitance
[ 15 | E Cous Common-Source 6.0 10 6.0 10
Output Capacitance
16| |t Tum-On Time 70 | 12 70 | 12 Voo = 25V
nSec R, =51 ohms
7] [ty Tum-Off Time 70 | 12 70 | 12 Rq =51 ohms
Vg = 10V

Note 1: Pulse Test 80uSec, 1% Duty Cycle
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TORAZ

SEMICONDUCTOR

SD1500, SD1501

SWITCHING TIMES TEST CIRCUIT

Input Pulse Voo
1<0.5nSEC ;
Pulse Width - 100nSEC R,
Sampling Oscilloscope v
1<0.36nSEC out
R,>1MQ
C. <2.0pF
n PF v S
510Q R
OSCILLOSCOPE -

TEST WAVEFORMS

V Gn) —
in 10%
0 —
tacon) I‘_ —>
ton
t, -
V..
Voo 0 90%
ov 10% %

TYPICAL PERFORMANCE CHARACTERISTICS (7, = +25°C unless otherwise noted)

ON RESISTANCE
-vs-
GATE-SOURCE VOLTAGE

- ON Resistance (Ohms)
8

< T, = +125°C
\— :"ﬁ
g 40 !
L L 1, = 20mA T, = +25°C
2 Pulse Test
0 [—  s0uSec, 1%
Duty Cycle
10 |
0 2 4 6 8 10

V,s - Gate-Source Voltage (Volts)

ON VOLTAGE CHARACTERISTICS

| I
- Pulse Test
12 80pSec
1% Duty Cycle
g 10
z o0
T, = +125°C
1, = 100mA
60 o J
T, = +25°C
40 = —
: - ¢ = +125°C
2 2n T, =+25C _|
2 20
0
0 2 4 6 8 10 12 11

Vs - Gate-Source Voltage (Volts)

ON DRAIN CURRENT
VS~
GATE-SOURCE VOLTAGE

E v, = 25v =:

04 |- Ppulse Test T, = +25°C —
[T v A ——— ————
g Duty Cycle T, = +125°C
5 01

+#
g 1F

04 11
§ /i
R AT J[ 1.=e25c
? H=
T o i

1

002 I

o Il
] 2 4 6 8 10

V,, - Gate Source Voltage (Volts)
FORWARD TRANSCONDUCTANCE
-vs-

ON DRAIN CURRENT

350 1 I
g o I Foloo Toat

250 |— ?&‘%ﬁy Cycle

P

200 /1/ ™

150 P’
E 100 //
4 0

0

o 25 50 75 100 125 150 175
1, - Drain Current (mA)




TORAZ

SEMICONDUCTOR

$D2100

N-CHANNEL DEPLETION-MODE D-MOS FET

ORDERING INFORMATION

FEATURES

B Normally ON Configuration

B Low Interelectrode Capacitances

B High-Speed Switching

B Pin and Function Compatible to Industry
Standard J-FETs with addition of
Substrate Bias Pin.

APPLICATIONS

B High-Speed Analog Switches
B Wide-Band RF Amplifiers
B Cascode Amplifiers

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Vbs Drain-Source Voltage .................... +20V Ip Continuous Drain Current ............... +50 mA
Vso Source-Drain Voltage .................... +10V Po Total Device Dissipation ............... 360 mW
Voe Drain-Body Voltage ...................... +25V Derating Factor .................... 2.88 mW/°C
Vsa Source-Body Voltage .................... +15V T, Operating Junction
Veo Gate-Drain Voltage ...................... +25V Temperature Range ................. -55 to +150°C
Ves Gate-Source Voltage ..................... +25V Ts Storage Temperature Range ....... -55 to +150°C
Ves Gate-Body Voltage ...................... +25V T. Lead Temperature (1/16” from mounting

surface for10sec.) ..............c..ooiun... +260°C

SCHEMATIC DIAGRAM PIN CONFIGURATION PACKAGE DIMENSIONS

(V)]
Source

Body internally connected to Case.

(TO-72) TO-206AF
(See Package 3)
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TERAZ

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)
# CHARACTERISTIC MIN | TYP | MAX |UNITS TEST CONDITIONS
1 BVps  Drain-Source 20 lo = 10nA, Vas = Vgs = -5V
Breakdown Voltage
2 BVsp  Source-Drain 10 Is = 10nA, Vep = Vep = -5V
Breakdown Voltage v
3 BVDB Drain-Body 25 |o = 1OHA, VGB =0
Breakdown Voltage Source Open
4 BVsse  Source-Body 15 Is = 10uA, Veg =0
Breakdown Voltage Drain open
5 lesswway Forward Gate 1.0 nA | Vas =25V, Vps = Ves =0
o Leakage Current
6 | £ |l Gate -30 | <100 | pA | Vog=20V
s Operating Current Ip=5.0 mA
7 -0.7 -10 nA Ves = -5.6V Ta = +125°C
8 Vas otn  Gate-Source -1.0 -5.0 Vos = 10V, Ip = 1.0uA
Cutoff Voltage v Ves = -5.6V
9 Vesom Gate-Source -0.3 -3.0 Vbe = 10V, Ip = 5mA, Vas = -5.6V
ON Voltage
10 lbsx  Zero Gate Voltage" 7.0 40 Vs = 10V
Drain Current mA | Ves=0
1 5.0 Vas = -5.6V Ta=+125°C
12 rosony  Drain-Source 100 150 | ohms | Ip = 1.0mA, Vgs = 0, Ves = -5.6V
ON Resistance
13 g Common-Source"” 5.0 75 10 |mmhos B
Forward Transconductance f=1KHz
14 Jos Common-Source 200 300 |umhos
Output Conductance
15 Ciss Common-Source 35 Voe = 10V
‘-é Input Capacitance Io=5.0 mA
16 < |Cws  Common-Source 12 Ves =-5.6V ~
g Output Capacitance pF f=1MHz
17 Cras Common-Source 03
Reverse Transfer
Capacitance
18 Cigs + so Source Node 45
Capacitance

Note 1: Pulse Test, 80usec, 1% Duty Cycle

TYPICAL PERFORMANCE CHARACTERISTICS: See TZ5911
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$SD2107

SEMICONDUCTOR

P-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

FEATURES ORDERING INFORMATION

B Gate Stand-off Voltage, 140V min.

B Low Output and Transfer Capacitances
B Wide Variety of Packages

B N-Channel Complements Available

APPLICATIONS

B Complementary Voltage
and Current Drivers

B Pulse Amplifiers

# Motor Controls

B Logic Interfaces

ABSOLUTE MAXIMUM RATINGS (T. = +25°C unless otherwise noted)

Drain-Source Voltage ........................ -100V Continuous Device Dissipation
Ta=+25°C Tc=+25°C
Drain-Gate Voltage (Vgs=0) .................. -100V SD2107AD 0.36 18 w
SD2107BD 0.3 1.0 W
Gate-Source Voltage .................coeet. +40V SD2107DD 0.36 1.8 w
Continuous Drain Current SD2107HD 1.0 6.25 w
Ta=25°C Te=25°C Linear Derating Factor
SD2107AD -.26A -43A Ta = +25°C Tc = +25°C
SD21078D ~24A ~32A SD2107AD 2.88 144 mW/°C
SD2107DD ~26A ~43A SD21078D 24 80 mw/°C
SD2107HD -44A -81A SD2107DD 288 144 mW/°C
Peak Pulsed Drain Current ................... -1.1A SD2107HD 8.0 50 mw/°C
Operating Junction
Temperature Range .................. -55 to +150°C
Storage Temperature Range .......... -55 to +150°C
Lead Temperature (1/16" from mounting
surfacefor30Sec) .............o.. il +260°C
PIN CONFIGURATIONS CHIP CONFIGURATION
TO-206AA TO-205AF TO-226AA TO-237
(TO-18) (TO-39) (TO-92)
DRAIN
GATE ' : l
SOURCE D.C g L oc se?d
S G D.TAB | pimensions: .054 x .051 x .020 in.

See Package 1 See Package 6 See Package5 See Package 7 Drain is backside contact.
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TOEAZXZ $D2107

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)

# CHARACTERISTIC $D2107 UNIT | TEST CONDITIONS
MIN TYP MAX
1 BVoss Drain-Source -100 -120 \" lo=-10uA Ves =0
2 Breakdown Voltage -100 -120 Ip=-1.0mA
3 loss Drain-Source OFF -100 nA Vos = -80V
4 Leakage Current -5.0 A Ves =0 Ta=+125°C
5 o | less Gate-Body +10 nA Vas = £30V
6 E Leakage Current +1.0 uA Ves= 140V Vos =0
7 '«7) Vesem Gate-Source -1.5 -35 \Y Vos = Vs, Io = -1.0mA
Threshold Voltage
8 15 Ves=-5V, Io=-0.1A
9 roson  Drain-Source (1) 39 5.0 ohms | Ves=-10V,
10 ON Resistance 8.0 lo=-05A | Ta=+125°C
il Ioom  ON Drain Current (1) -1.1 A Vps =-25V, Vgs =-10V
12 gt Common-Source (1) 200 260 mmhos | Vps =-25V, Ip = -0.5A
Forward Transcond. f=1KHz
13 Ciss Common-Source 60 80
Input Capacitance
14 O | Crs Common-Source 5.0 8.0 pF Vos = -25V, Vgs = 0
s Reverse Transfer f=1MHz
< Cananitannra
2 Capacitance
15 E Coss Common-Source 10.5 20
Output Capacitance
16 ton Turn-On Time 16 Voo = -25V
R. =51 ohms
17 tw  Turn-Off Time 16 nSec | o 51 ohms
Ve(om: -10v
Note 1: Pulse Test, 80u Sec, 1% Duty Cycle
SWITCHING TIME TEST CIRCUIT TEST WAVEFORMS
Voo
o)
R
Vout
Ve
INPUT PULSE
510Q t, < 0.5 nSEC

out /
Rg Vpp —2% A

PULSE WIDTH — 100 nSEC

SAMPLING OSCILLOSCOPE

t,< 0.36 nSEC

Rip> 1MQ

Cin <2.0 pF
OSCILLOSCOPE
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TEORAZ SD2107

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (75 = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE
QATE-SOURCE VOLTAGE ON VOLTAGE CHARACTERISTICS
" -70
] Ip=-0.5A
é 12 ..&!LSE TEST . -80
T 80uSec 2
1% DUTY CYCLE 3
g 0 T Ip=-1.0A___|
® 8
| T 5 -40
z
: : T
- JTY') S - 4 ,g -30 Ip=-0.5A
,g Ta= +126°C £ \.
[
g 40 N~ l? -20 Ip=-0.1A
] Ta= +25°C 2 —
£ 20 1.0 | PULSE TESTS
g 80uSec L
1% olurv cvlcn.s
0 20 -40 -60 -80 -10 -12 -4 0 20 -40 -80 -80 -10 -12 -14
Vag—Gate-Source Voltage—(Voits) Vas—Gate-Source Voitage—(Volts)
ON DRAIN CURRENT
—Vg—
GATE SOURCE VOLTAGE
-1.4
T
Vpg = -28V
-1.3 | PULSE TESTS
- 80uSec |
H 1% DUTY CYCLE
< -0
1
c
2 08
3
[$]
£
S -os Ta= +25°C
'E 04
5
-02 1
To= +126°C
1 1
10 20 -3 0 - 0 -7,
FORWARD TRANSCONDUCTANCE 0 -0 -20 -30 -40 -60 -80 -70 CAPACITANCES
ON DRAIN CURRENT Vag—Gate-Source Voltage—(Volts) DRAIN-SOURCE VOLTAGE
3%0 210
2 300 180 Vgs =0
E r/‘.———“ f= 1MHz
[ 7
§ P o 150
s
§ ]
200 e g 120
§ / £ \
S
S 1% 2 9
I <
3 / g
E 1w v zov 60 ~t cl’l
-
; Y \
PULSE TEST____| G,
g ® 80uSec | 30 \ T
1% DUTY CYCLE . /__ 088
1 1
0 02 -04 08 08 -10 -12 -14 0 -5 -10 -15 -2 -2 -30 -35

Vps — Drain-Source Voltage — (Vol:
Ip—Drain Current—(Amps) DS age — (Volts)
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SEMICONDUCTOR

SD2200

N-CHANNEL DEPLETION-MODE D-MOS FET

FEATURES

B Normally ON Configuration

B Low Interelectrode Capacitances

B High-Speed Switching

B Pin and Function Compatible to Industry
Standard J-FETs with addition of
Substrate Bias Pin

ORDERING INFORMATION

APPLICATIONS

B High-Speed Analog Switches
B Wide-Band RF Amplitiers
B Cascode Amplifiers

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Vps Drain-Source Voltage .................... +20V Io Continuous Drain Current .............. +100 mA
Vsp Source-Drain Voltage .................... +10V Po Total Device Dissipation ............... 360 mW
Vos Drain-Body Voltage ...................... +25V Derating Factor ................... 2.88 mW/°C
Vss Source-Body Voltage .................... +15V T; Operating Junction
Vep Gate-Drain Voltage ...................... +25V Temperature Range ............... -55 to +150°C
Ves Gate-Source Voltage ..................... +25V Ts Storage Temperature Range ....... -55 to +150°C
Vee Gate-Body Voltage ...................... +25V T. Lead Temperature (1/16” from mounting
surfacefor10sec) ...................... +260°C
SCHEMATIC DIAGRAM PIN CONFIGURATION PACKAGE DIMENSIONS
(TO-72) TO-206AF
(See Package 3)
]
Drain

M
Source

Body internally connected to Case

Case, B
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=1Wa)

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T, = +25°C, per side, unless otherwise noted)

# CHARACTERISTIC MIN | TYP | MAX |UNITS TEST CONDITIONS
1 BVos  Drain-Source 20 lo = 20NnA, Vgs = Ves = -5V
Breakdown Voltage
2 BVsp  Source-Drain 10 Is = 20nA, Vap = Veo = -5V
Breakdown Voltage y
3 BVos  Drain-Body 25 lo = 20NnA, Vgs =0
Breakdown Voltage Source Open
4 BVse  Source-Body 15 Is = 10uA, Vas =0
Breakdown Voltage Drain open
5 lasstwar FOrward Gate 2.0 nA Vgs = 25V, Vps = Ves =0
Leakage Current
6 g ls Gate -60 | -100 | pA | Voa=20V
& Operating Current Io=5.0mA
7 7] -1.4 -10 nA | Ves=-5.6V Ta=+125°C
8 Vas (ot Gate-Source -1.0 -5.0 Vbs = 10V, lp = 2.0[IA
Cutoff Voltage y Ves = -5.6V
9 Vesom Gate-Source"”’ -03 -3.0 Vog = 10V, Ip = 10mA, Ves = -5.6V
ON Voltage
10 lbsx  Zero Gate Voltage™ 14 60 Vos = 10V
Drain Current mA | Ves=0
11 10 Vas = -5.6V Ta = +125°C
12 rosion;  Drain-Source 50 75 | ohms | Ip = 1.0mA, Vgs = 0, Ves = -5.6V
ON Resistance
13 O Common-Source'" 10 15 20 |mmhos ~
Forward Transconductance f=1KHz
14 Jos Common-Source 380 600 |umhos
Output Conductance
15 O | Cis Common-Source 70 Voe = 10V
= Input Capacitance Io =10 mA
< Ves = -5.6V
16 € | Coss Common-Source 24 BS = =9 B
&) Output Capacitance pF f=1MHz
17 Crss Common-Source 0.6
Reverse Transfer
Capacitance
18 Cigs + s Source Node 9.0
Capacitance

Note 1: Pulse Test, 80usec, 1% Duty Cycle
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SEMICONDUCTOR
TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C unless otherwise specified)
GATE OPERATING CURRENT
OUTPUT CHARACTERISTIC DRAIN-GATE VOLTAGE
70 i T —1000 -
Vgg = —5.6V Vgs*® fn_- Tp = +126°C
60 | m——+1.4V
- L~ ,l
< / +1.2v z
‘E' 50 % / +1.0V g
5 — & —100
S / +0.8V 2
[+ 40 / +0,8V o
« ©
8 / +0.4V é
F4 30 — 40,2V g — 1p = 5mA
S % o w Vps=-5.6V
(=] —-0.2v c -0
| 20 1 w
o = - -0.4v g
= ™ -0.8v S - —
N /4.5 —oav ! Tp=+25 c/,/
-1.2v -
0 -1.4V -1
6 2 4 6 8 10 12 14 0 5 10 15 20 25
Vps — DRAIN-SOURCE VOLTAGE — (VOLTS) Vpg — DRAIN-GATE VOLTAGE — (VOLTS)
FORWARD TRANSCONDUCTANCE
—VS—
TRANSFER CHARACTERISTIC = DRAIN CURRENT
28 2 28
£
E
. | 24
< w o
E \T A = +25°C g
L2 Moo £ P Taevzwc —
- =+
= \\ Vgg = -8.6V g A T 257G
E 16 \ 2 16 /4
2
g The) 8
3} A \ 2
z 12}+126°C 2 12
2 <
b «
o« =
CI‘ 8 a 8
_o ; VDG =10V ‘—J
a N - Vgg=-5.6V
Tp=+125°C 9
Tp=+25°C \
0 ! l I | 0
0 —05 —1.0 —15 -20 -25 -3.0 -35 £ 0 &5 10 15 20 25 30 35

Vgs — GATE-SOURCE VOLTAGE — (VOLTS)

Ip — DRAIN CURRENT — (mA)
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a4 SD2204
SEMICONDUCTOR

P-CHANNEL ENHANCEMENT MODE D-MOS FET

ORDERING INFORMATION

e

FEATURES APPLICATIONS

B Ultra-Low Channel OFF Leakage, <-500pA B High-Voltage Drivers
B Low Interelectrode Capacitances B High-Voltage Level Translators
B N-Channel Complements available, SD1201 B Reed Relay Replacements

B Gate Standoff Voltage, +40V min.

ABSOLUTE MAXIMUM RATINGS (T, = +25°C, unless otherwise specified)

Drain-Source Voltage ...................... -400V Continuous Drain Current Ta=+25°C Tc=+25°C
Drain-Gate VORage ....................uenns -400V -15mA -25mA
Gate-Source Voltage ............... ...t +40V . . o
Operating and Storage Temperature Continuous Device Dissipation Ta=+25°C  Tc=+25°C
RANGE . .veeeeeeeeeeaennen, -55 t0 +125°C 0.30W 1.0W
Lead Temperature (1/16" from mounting . .
Surface for 10S€C.) .......eveveviinnn... +260°C Linear Derating Factor Ta=+25°C Tc=+25°C

3.0mw/°C  10mW/°C

PIN CONFIGURATION | CHIP CONFIGURATION

TO-226AA
(TO-92)

Drain

t s
o | 21 ’

D Dimensions: .025 x .035 x .020 In.
Source S G Drain is backside contact.

(See Package 5)
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$SD2204

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T, = +25°C per channel, unless otherwise noted)
# CHARACTERISTIC MIN | TYP| MAX| UNIT TEST CONDITIONS
1 BVoss Drain-Source -400 \ lo=-100pA Ves=0
2 Breakdown Voltage -400 lp=-1.0uA
3 lpss Drain-Source OFF -80 | -500 pA Vos = -100V, Vgs = 0
Leakage Current
4 QO | lgss Gate-Body +1.0 nA Vas = £20V, Vps = 0
5 E Leakage Current $10| uA | Vs = +40V, Vos = 0
6 7] Vasun Gate-Source =20 -5.0 \) Vos = Vs, Io = -0.5mA
Threshold Voltage
7 roston) Drain-Source 500| 700 | ohms lo =-10mA, Vgs = -10V
ON Resistance
8 loton Drain-Source -15 | -40 mA Vps = -25V, Vgs = -10V
ON Current
9 Ors Common-Source 30|75 mmhos | Vps = -25V, Ip = -5mA
Forward Transconductance f=1KHz
10 Ciss Common-Source 80| 10
Input Capacitance
1 O | Coss Common-Source 15] 20
5 Output Capacitance pF Vos = -25V, Ves = 0, f = TMHz
12 4 Common-Source 08| 1.0
s Reverse Transfer Capacitance
13 taion Turn-ON Delay Time 6
14 t, Rise time 6 nS Voo = -25V, Viiom = -10V
15 tacot Turn-OFF Delay Time 8 RL = 500Q Rg = 51Q
16 tr Fall Time 6
SWITCHING TIME TEST CIRCUIT TEST WAVEFORMS
Voo
RL
Vout
Vg O—e ° lm —-OZ‘r !._ —=ltdops) |e—
INPUT PULSE =ov 0%
5100 t, < 0.5 nSEC
PULSE WIDTH — 100 nSEC Vout
R 90%
G VoD

SAMPLING OSCILLOSCOPE

t, < 0.36 nSEC

Rip> 1MQ

Cin <2.0pF
OSCILLOSCOPE




TORAZX $D2204

SEMICONDUCTOR
TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C per channel, unless otherwise noted)

ON DRAIN CURRENT

DRAIN-SOURCE ON RESISTANCE —v§—
GATE-SOURCE VOLTAGE

GATE-SOURCE VOLTAGE

10,000 -100 T T T

7 }
E [ Vos = -25V T T
T Ta = +25°C
§ 4,000 -40
g g o
% 2,000 ) -20
& g [ i vase |
3 Ta - +128
o 1000 A zsI c__| § 10
8 z
[ <
3 <
o o«
@ * a
z 400 Ta = +25°C — Z -0
<
« |
9 3
'E 200(— Ip = -10mA 2 20
z
e

100 -10

-2 -4 -6 8 10 0 -2 -4 -6 8 -0

Vs —GATE-SOURCE VOLTAGE —(Volts) VGs—GATE-SOURCE VOLTAGE —(Volts)

FORWARD TRANSCONDUCTANCE

—V§—
DRAIN-SOURCE OFF LEAKAGE CURRENT ON DRAIN CURRENT
_vs——
AMBIENT TEMPERATURE 14
e 7 o
Z 12 /’
-04— vps - -100v 4 ] /
i’ — Ves = 0 10 v T
I 0.2 / I / ‘
: / ;o
- , : /
s [=]
& |
o'ln // g 6.0 W
E . Vps = 25V
Q -9 = 1KHz
g
z
o e 20
RT3 0 325 50 +75  +100  +125 !5
Ta—AMBIENT TEMPERATURE—(°C) |

Ip—DRAIN CURRENT—(mA)
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SEMICONDUCTOR

SD3300, SD3301

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

FEATURES

B Gate Stand-off Voltage, £40V min.
B Continuous lp of 1 Amp in small package
B Wide Variety of Packages

ORDERING INFORMATION

APPLICATIONS

B Motor Controls
B Line Drivers
B Power Supplies

ABSOLUTE MAXIMUM RATINGS (Tc = +25°C unless otherwise noted)

Drain-Source Voltage

Maximum Power Dissipation

SD3300 ...t 100V Tc=+100°C Tc=+25°C
SD330T ittt e 60V HD, TO-39Pkg. ........ 6.0W 15W
Drain-Gate Voltage (Ras = 1MQ) BD, TO-92Pkg. ........ 1.2W 3.0w
SD3300 ...ttt e 100V AD, TO-237 Pkg. ....... 1.7W 4.3W
SD330T .ottt s 60V Linear Derating Factor
Gate-Source Voltage ....................... +40V Junction Junction
Continuous Drain Current to Ambient  to Case
Tc =+100°C Tc=+25°C (mW/°C) (mW/°C)
SD3300AD ............. 1.2A 1.9A HD, TO-39Pkg. ........ 8.0 120
SD3300BD ............. 1.0A 1.6A BD, TO-92 Pkg. ........ 3.2 24
SD3300HD ............. 2.25A 3.5A AD, TO-237 Pkg. ....... 48 344
SD3301AD ............. 1.4A 2.3A Operating Junction and Storage
SD3301BD ............. 1.2A 1.9A Temperature Range ................. -55 to +150°C
SD3301HD ............. 2.7A 4.3A Lead Temperature (1/16” from mounting
Peak Pulsed Drain Current ................... 8.0A surfacefor30Sec) .........coiiiiiiiiinn, +260°C
PIN CONFIGURATIONS CHIP CONFIGURATION
|<—o‘015"
DRAIN TO-205AF TO-226AA T0-237 —
(TO-39) (TO-92) | s I
bkt |
1
i
GATE *
o—l i ﬂ Al
b ) sG D S G DTAB G 0.015"
~ G
Di ions: .078x.078x.020 in.
SOURCE See Package 6 See Package 5  See Package 7 D::‘i:lniss";::kside :ontact. " T
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TRAZ

SD3300, SD3301

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (Tc = +25°C unless otherwise noted)
# CHARACTERISTIC MIN SIT)'YP MAX | MIN S:YP MAX UNIT TEST CONDITIONS
1| | BVoss Drain-Source e | 100|125 60 | % V| 1o=250uA, Ves =0
Z Vas Gate-Source 1.0 3.0 1.0 3.0 v Vobs = Vas
| 3] " Threshold Voltage 0.4 0.4 Io = 250uA Tc = +125°C
_4J 100 100 _ -
| 5|81 Gate-Body 200 200 | na | Ves T2V Vest0 eSS
T Leakage Current - -
6 A -100 -100 Vas = -20V, Vos =0
E - 10 Vos = 80V, Vas = 0
L 811 | Drain-Source OFF 1000 A Tc=+125°C
| 9]c| °° Leakage Current 10 ] # Vos = 48V, Vgs = 0
[10] 1000 To = +125°C
11| | loow _ON Drain Current” 3.0 35 A [ Vos =10V, Vas = 10V
1721 | Vpgen Drain-Source™ 18 Vas = 10V, Ip = 3.0A
13 | °" ON Voltage 14 Vos = 10V, Io = 3.5A
141 | ooy Drain-Source” 0.6 04 | hms | Ves=10V
15 " ON Resistance 1.08 0.72 Io = 2.25A Tc = +125°C
Common-Source™ Vos = 10V _
8] |98 Foward Tramscond. | 1© 30 | 10 30 | S(0) | | 72500 f=1KHz
, Common-Source
_z_ Ciea Input Capacitance 200 200
D Common-Source Vos = 25V, Vgs =0
18| Y| Cae  Reverse Transfer 25 25 pF f=1MHz
- 2 Capacitance
Common-Source
i 'I‘ €0ss  Output Capacitance 100 100
Turn-ON
20 | C | tawom Delay Time 15 15
21| [%_ Rise Time 25 25 woo - 4V
™ Turn-OFF nsec | ot o e
22 taotn Delay Time 25 25 \F}G = 251(6fllms
e Glon) =
23 t Fall Time 20 20
Continuous
2_4 ? s Source Current” 3.0 35 A
Peak
i g lsv  Source Current” 8.0 80
26 E| Vso Source-Drain™ 2.0 v Ves =0 Is = 3.0A
27 | Forward Voltage 2.0 es = Is = 3.5A

Note 1: Puise Test 80uSec, 1% Duty Cycle
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TORAZ $D3300, SD3304

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE

& GATE-SOURCE VOLTAGE ON VOLTAGE CHARACTERISTICS
R ] I
8 —— (& PULSE TEST
w 6 Ip = 2.25A 2 6l
g PULSE TEST g 80 uSec
2 a4 2 1% DUTY CYCLE
< 80uSec _ w
5 1% DUTY CYCLE g 5
7]
w 2 5
c o
2 e 4
o 1 w
w Q
g £ 3
§ 0.6 To-+125°C] 2 \
§ 04 e~ 5 2 \ Ip = 3.0A,—]
P Tg =+25°C g \ Tc=+125°C
‘? 0.2 I 1 \/, M;
(7] o
s a Ip = 3.0A, T = +25°C '
& > Do T Ip = 2.25A
S o1
2 0 25 5 75 10 0 25 5 7.5 10
Vs ~ GATE-SOURCE VOLTAGE (VOLTS) Vgs — GATE-SOURCE VOLTAGE (VOLTS)
ON DRAIN CURRENT FORWARD TRANSCONDUCTANCE
—V§— —VS—
GATE-SOURCE VOLTAGE ON DRAIN CURRENT
28 10
LT &
7} VDS =10V ; 6
& 24 PpULSE TEST Q Te=+25°C ]
< 80 uS, 1% DUTY CYCLE 2 4 : -~
E 20 5 = To=+125°C™ ]
g - / -y - c
= Tg=+25°C | / 8 7
3 ¢ 2
Z / z 1
I 12
< 4 £ os
P - o Q
s 8 Tg=+125°C 4 5 0.4
I = Vpg = 10V -
g 4 / 3 PULSE TEST
g Te=n25c Y « o2 80 uSec 1
- | / Tc=+25°C » 1% DUTY CYCLE
0 25 5 75 10 0.1

0 25 5 7.5 10

Vgg — GATE-SOURCE VOLTAGE (VOLTS)
Ip — ON DRAIN CURRENT (AMPS)
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TORAZ

SEMICONDUCTOR

SD5000, SD5001,
SD5002

N-CHANNEL ENHANCEMENT-MODE
QUAD D-MOS FET ANALOG SWITCH ARRAYS

ORDERING INFORMATION

Note: Available in SO-14 surface mount package, refer to SD5400-02 series

FEATURES

B High Input to Output Isolation—120dB typical
B Low feedthrough and feedback transients
B Low Inter-electrode Capacitances

APPLICATIONS

B 110V Analog Switches—SD5000

B 175V Analog Switches—SD5002

B 15V Analog Switches—SD5001

B Sample and Hold

B Wide-Band, Dual Differential Amplifiers

ABSOLUTE MAXIMUM RATINGS (per channel, Tp = +25°C unless otherwise noted)

PARAMETER SD5000 SD5001 SD5002 UNITS Ip Continuous Drain Current ............ 50mA
Vps +20 +10 +15 7 Pp Total Package Power Dissipation
Vsp +20 +10 +15 Vdc (atorbelow Ta = +25°C)........... 640mW
Vos +25 +15 +225 Vdc Linear Derating Factor ......... 10.67mW/°C
Vsg +25 +15 +225 Vdc Pp Single Device Power Dissipation
Vas -25 -15 -225 Vdc (atorbelow Ta = +25°C) ........... 300mW
+30 +25 +30 Vdc Tj Operating Junction Temperature
Vas -03 -03 -03 Vde Range ...........ccouvenn. -55to0 +85°C
30+ 480 Vvdo Ts Storage T ture R 550 +150°C
Veo _25 _15 _225 Vdc s Storage Temperature Range .. —55t0 +
+30 +25 +30 Vdc
SCHEMATIC DIAGRAM CHIP CONFIGURATION PIN CONFIGURATION
3 Q
e | N 1 K R 01 1] N [¢] Da
10—0)' OO0+ .oiT LY : D B E E] NIC
00--—1 o—2 i & ——————— = L___,, 61 5] [ G4
I ——————— o
(Yoo g . 02 LI I : ___> : I S1 E E S4
"o---q no—=7-1H 4 80 B & o [ ) a8
r0—0’0—o0n '°ﬂftz°" | nic 7] [ nic
“O-=-=q uoj‘»--ldr- PAD PAD PAD PAD D2 [& 9] D3
! NO.  FUNCTION NO. __ FUNCTION ToP VIEW
wo—o"o—on wod Flow 1 Gate No. 1 7 Gate No. 3
{ 2 Source No. 1 8 Source No. 3 DIMENSIONS
o 3 Source No. 2 9 Source No. 4 16-Pin Plastic DIP
sussiRaATE 4 Gate No. 2 10 Gate No. 4 See Package 10
5 Drain No. 2 1" Drain No. 4
Note: Pin numbers correspond to 6 Drain No. 3 12 Drain No. 1 16-Pin Ceramic DIP
Package Pin-out Dimensions: .041 x .033 x .013 inches See Package 15
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SEMICONDU!

TOR

$D5000, SD5001,
S$D5002

SWITCHING TIMES TEST CIRCUIT

Voo

1.

.}—o Vour

INPUT PULSE
t, <0.5 nSEC
PULSE WIDTH — 100 nSEC

Vg O

SAMPLING OSCILLOSCOPE
t, <0.36 nSEC

Rin> IMQ

Cin <2.0pF

O
OSCILLOSCOPE =

TEST WAVEFORMS
VGlon) /
Vin
° 10%

10%
~0V

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE

—v‘—
GATE-SOURCE VOLTAGE
~ 1000 —
E 1 ip= 1mA, Vgg= 0
5] 600 [—X PULSE TEST
804SEC -
g 400 1% DUTY CYCLE
g
-
2 200
@
w
3 |
g 100 \C 1
w NS
g e To= +125°C—]
—_
§ w ] |
Z
g 2 Ta= +25°C__|
: |
8

0 20 40 60 80 10 12 14 16
VGs—GATE-SOURCE VOLTAGE—(VOLTS)

GATE-SOURCE THRESHOLD VOLTAGE

—V—
2 SOURCE-BODY VOLTAGE
-

9 30

Z Vns‘Ve‘s

w Ip= 1.04A

<

>

5

g

a 20 ]
-

% /

3

X

=

8

e 10

2

3

]

q

9

g 0

3 0 26 5.0 75 10
s Vgg—SOURCE-BODY VOLTAGE—(VOLTS)

ON DRAIN CURRENT

-—v‘—
GATE-SOURCE VOLTAGE
100 T —T 7 ¢
_ 50 EVps= 10V, Vgg=0
E F PULSE TEST
£ - souskc T = +125°C]
W 20 [~ 1% DUTY CYCLE i
5 y/
g 10 v
€ 7
o 50 7107’ ~ 6ma
S Tam e
a 20
c /r
g 10 £ —
=

T F T5-+25°C

§ 05 H
o 02 fT

L
0 10 20 30 40 50 60 7.0

Vgs—GATE-SOURCE VOLTAGE—(VOLTS)

FORWARD TRANSCONDUCTANCE
—Ve—
ON DRAIN CURRENT

'S ‘

i

Vps= 10V —
| Vsg=0
__f=1KHz
4,
0 PULSE TEST
80uSEC B
J 1% DUTY CYCLE

94s— FORWARD TRANSCONDUCTANCE—(mmho)

40 80 12 16 20 24 28 32
1p-DRAIN CURRENT—(mA)
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TLEAZ

SEMICONDUCTOR

$D5000, SD5001,
SD5002

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

S$D5001

SD5002

TEST
L] PARAMETER UNIT CONDITIONS
MIN | TYP | MAX MIN | TYP | MAX MIN | TYP | MAX
Drain-Source Ip = 10nA
1 BVps Breakdown Voltage | 20 | 25 10| 25 5 | V | Vgg=Ves= -5V
Source-Drain Ig = 10nA
2 BVsp Breakdown Voltage | 20 10 15 vV | Vvep=Vep= -5V
Drain-Substrate Ip=10nA, Vgg =0
3 BVpg Breakdown Voltage | 25 15 25 % Source Open
Source-Substrate Ig=104 A\Vgg =0
4 BVsp Breakdown Voltage | 25 15 25 vV | Drain Open
-
5 10 nA | Vpg=10v
—— Drain-Source
6 oot Off Current 10 nA [Vps=15V | Vgs=Vas
— = -5V
7 10 nA | Vpg=20V
8o 10 nA | Vgp =10V
—— = Source-Drain
9| & lisem OFF Current 10 nA |Vgp=15V | Vgp=Vep
__1 173 = -5V
10 10 nA | Vgp=20V
1 10 Vgg = 25V
Gate-Body A Vos = Vss
leBs Leakage Current o =0
12 10 10 Vgg =30V
Gate Threshold Vos=Vgslp=1u A
13 Vasth) Voitage 0.1 10 20 0.1 1.0 20 0.1 1.0 20 A Vgg=0
14 50 70 50 70 50 70 Vag =5V
15 Drain-Source 30 30 30 Vgs =10V |
— oS (on) ON Resistance
16 23 P 23 ohms |vgg=15v [ b=1mA
7 19 19 19 Vs =20V | VsB=0
——
ON Resistance
18 Tosm Match 10 | 50 10 |50 10 | 50 Vgs =5V
Common-Source Vps = 10V,Ip = 20mA
19 Ofs Forward Transcond. 10 12 10 12 10 12 mmhos | f = 1KHz VSB =0
—1
Gate Node
20 Cigs + gd + gb) Capacitance 24 | 35 24 | 35 24 35
% Drain Node
21|  |cgs+an  Capacitance 13 | 15 13 | 15 13 | 15 oF Vps = 10V
£ Source Node Vgs = Vgs = —15V
22| @ |cgs+sy)  Capacitance 35 | 40 35 | 40 35 | 40 f= 1MHz
Reverse Transfer
23 Cdg) Capacitance 03 05 03 05 03 05
24 Cr Cross Talk -107 -107 -107 dB f=3KHz, Rg = 600Q
25 td(on) Turn ON Delay Time 07 1.0 07 1.0 07 | 10
1 Vpp =5V, =10V
26 t, Rise Time 08 | 10 08 | 10 08 | 10 | nSec | ©°P Vaton
L R_=6800, Rg=510
27 tor Tum OFF Time 10 10 10
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SEMICONDUCTOR

SD5100, SD5101

N-CHANNEL ENHANCEMENT-MODE
QUAD D-MOS FET ANALOG SWITCH ARRAYS

ORDERING INFORMATION

L

FEATURES APPLICATIONS
B Common source for 4 channels B +30V Switch Drivers—SD5100
B Low feedthrough and feedback transients B +15V Switch Drivers—SD5101

B Low Inter-electrode Capacitances

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

PAR\‘/METER 50531000 8051101 UNITS Ip Continuous Drain Current ............ 50mA
VDS +0 s + 05 Vde Pp Total Package Power Dissipation
o + p + 1-: Vde (atorbelow Ta = +25°C)........... 640mwW
o8 + + Vdc Linear Derating Factor .. ....... 10.67mW/ °C
Vss +0.5 +0.5 Vdc .
Vas +20 +20 Vde Pp Single Device Power Dissipation
Vas +20 +20 Vde (atorbelow Tp = +25°C)........... 300mwW
~03 -03 Vde T; Operating Junction Temperature
VGD +20 +20 vde Range ..................... -55t0 +85°C
-30 -15 vde Ts Storage Temperature Range .. —55to +150°C
SCHEMATIC DIAGRAM CHIP CONFIGURATION PIN CONFIGURATION
o= lO—_'_r"'"q"i o1 T s
10— ‘OJ{T'— ! NIC [ nie
oy | o] o e
10—0"0—4 04 T Ty o 7] 8
uo--—1| "°j‘"'44" G2 [ 0] G3
10—’ o] Ty NiC 5] 5] NIC
f DZ 8] D3
o= | oty PAD  PAD PAD  PAD or ViEW
W ot wod T NO. FUNCTION  NO.  FUNCTION
" { 1 Gate No. 1 7 Gate No. 3
2 Source 10 Gate No. 4
? Q Q 4 Gate No. 2 " Drain No. 4
sussTRATE : g:::: :g g 12 Drain No. 1 DIMENSIONS
Note: Pin numbers correspond to 14-Pin Plastic DIP
Package Pin-out Dimensions: .041 x ,033 x .013 inches See Package 9
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TEAZ SD5100, SD5101

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD5100 SD5101
# CHARACTERISTIC UNIT TEST CONDITIONS
MIN| TYP [MAX [MIN|TYP MAX
Drain-Source
1 BVps Breakdown Voltage 30| 35 15 | 30 v Ip=1.0pA, Vgs =Vgs =0
Source-Drain 0 N
2 BVsp Breakdown Voltage 0.5 0.5 v Is = 10nA,Vgp = VBp =0
Drain-Substrate Ip=1.0uA,Vge =0
3 BVpg Breakdown Voltage 30 15 v Source Open
Source-Substrate Is = 100nA,Vgg =0
4 BVsp Breakdown Voltage 0.5 0.5 v Drain Open
Drain-Source
5 8 ID(off) OFF Current 1.0 10 1.0 10 nA Vps = 10V,Vgs = Vgs =0
< Gate-Substrate
6 |%| Igss Leakage Current 10 10 uA Vgs = 20V,Vpg = Vgg =0
Gate-Source Ip = 1.04A,Vps = Vgs
7 . Vas(th) Threshold Voltage 05|1.0(20 {05]|1.0|20 \" Vgg=0
8 ‘ T 50 | 70 50 | 70 ohms |[Vgs =5V
9 DS(on) Drain-Source 30 | 45 30|45 | ohms |YES=TOV |\ ima
10 ON Resistance 23 23 ohms |Vgg =15V |vgg =0
1 19 19 ohms Vgs = 20V
ON Resistance
12 DSM Match 10|50 1.0 (5.0 ohms Vgs =5V
Common-Source Vps = 10V,Ip = 20mA
13 Ofs Forward Transcond 10| 15 10 | 15 mmhos | f=1KHz,Vgg =0
V Gate Node
14 % Cgs+gd+gb) Capacitance 24|35 24|35
< Drain Node Vps = 10V
15 i C(gd + db) Capacitance 13 (15 13|15 pF Vgs = Vgs = -5V
e Reverse Transfer f=1MHZ
16 Cdg Capacitance 03|05 03]05
17 I Cr Cross Talk —-107 -107] dB f =3KHz, Rg =600Q
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SD5200

N-CHANNEL ENHANCEMENT-MODE

QUAD D-MOS FET DRIVER ARRAY

SEMICONDUCTOR

ORDERING INFORMATION

FEATURES APPLICATIONS
B Normally OFF configuration B +30V Analog Switch Drivers
B Low Interelectrode capacitance B Wide-Band Dual Differential Amplifiers

B High-speed switching

ABSOLUTE MAXIMUM RATINGS (per channel, Ta = +25°C unless otherwise noted)

Vps Drain-Source Voltage .............. +30Vdc Pp Total Package Power Dissipation
Vsp Source-Drain Voltage ............. +0.5Vdc (atorbelow Ta = +25°C)........... 640mW
Vpg Drain-Body Voltage . ............... +30Vdc Linear Derating Factor .......... 10.7mW/°C
Vsp Source-Body Voltage .............. +15Vdc Pp Single Device Power Dissipation
Vgs Gate-Source Voltage .............. +25Vdc (atorbelow Tp = +25°C)........... 300mW
VGB Gate-Body Voltage ................ +25Vdc Linear Derating Factor ........... 5.0mW/°C
Gate-Body Voltage ................ -0.3Vdc Ti  Operating Junction Temperature
VgD Gate-Drain Voltage ................ +25Vdc Range ................. ... -55to +85°C
Ip Continuous Drain Current ............ 50mA Ts Storage Temperature Range .. -55to +150°C
SCHEMATIC DIAGRAM CHIP CONFIGURATION PIN CONFIGURATION
0 0o—= 1 o1 I~ |4 oa
10—0)'0_0. ‘olT T‘—o: : 4 1 BE E NIC
00 10— -1 i & 61 [3] [ e
10—0?0—0s 10d E—o: s1 [} ;E s4
e @ N
“o-“jn "oj-n" [ E 10 G2 6] E} G3
10o0"0—o0r 10T F Lo, NIC [j [ nic
" o274 PAD  PAD PAD  PAD bz . = 0
% TITs NO.  FUNCTION NO.  FUNCTION TOP VIEW
" o—on w0 flon | 1 GateNo.i 7 GateNo.3
- 3  SouwceNo.2 9  SourceNo.4 | DIMENSIONS
R f 0 gueNeds w0 Gatled | d6pin Plastic DP
Note: Pin numbers correspond to 6 Drain No. 3 12 Drain No. 1 See Package 10
Package Pin-out Dimensions: .041 x .033 x .013 inches
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L=V 4

SEMICONDUCTOR

SD5200

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD5200
# CHARACTERISTIC UNITS TEST CONDITIONS
MIN | TYP | MAX
Drain-Source
1 BVps Breakdown Voltage 30 35 \ Ip = 10pA,Vgs = Vs =0
Source-Substrate Is = 10uA, Vg =0
2 BVsg Breakdown Voltage 15 v Drain Open
Gate-Body
3 g laBs Leakage Current 1.0 uA VB = 25V,Vpg =Vsg =0
ﬁ Gate-Source Vps = Vgs,lp = 1.04A
4| v [Vasih Threshold Voltage 0.5 1.0 20 v Vgg =0
5 50 80 ohms | Vgg =5V
6 bson) Drain-Source 30 ohms | Vgs =10V Ip=1mA
7 ON Resistance 23 ohms | Vgg = 15V Vsg =0
8 19 ohms | Vgg =20V
Common-Source Vps = 10V, lp = 20mA
9 [ Forward Transconductance | 10 12 mmhos | f=1KHz,Vgg =0
Gate Node
10 C(gs + gd + gb) Capacitance 24 35 pF
(8] N
2 Drain Node
1| Z | cgd+db) Capacitance 13 115 pF | f=1MHz
4 Vps = 10V
E Source Node Vgs = Vgs = —15V
12 C(gs + sb) Capacitance 3.5 4.0 pF
Reverse Transfer
13 C(dg) Capacitance 03 | 05 pF
14 Ct Cross Talk -107 dB
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TEOREA & $D5400, SD5404,

SEMICONDUCTOR SD5402
QUAD D-MOS FET ANALOG SWITCH ARRAYS

ORDERING INFORMATION

FEATURES APPLICATIONS
B Low Interelectrode Capacitances B High Speed Analog Switches
Analog Input—3.5pF typ. Analog Range + 10V—SD5400
Input (Gate) —2.4pF typ. Analog Range +7.5V—SD5402
Output —1.3pF typ. Analog Range +5.0V—SD5401
Feedback —0.3pF typ. B High-Speed Switch Drivers
B Low Insertion Loss, rps <30 ohms 20V—SD5400
B Low Crosstalk—-107dB @ 3KHz 15V—SD5402
B Bidirectional Switches 10V—SD5401
B Small-Outline Surface Mount Package B Sample & Hold
ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted)
PARAMETER SD5400 SD5401 SD5402 UNITS lo Continuous Drain Current ............... 50mA
Vos +20 +10 +15 \" Pp Total Package Power Dissipation
Vsp +20 +10 +15 \" (at or below Ta=+25°C) ............... 640mwW
Vos +25 +15 +22.5 Vv Linear Derating Factor ............. 5.33mwW/°C
Vss +25 +15 +22.5 v Po Single Device Power Dissipation
Vas -25 -15 -22.5 Vv (atorbelow Ta=+25°C) ............... 300mwW
+30 +25 +30 v T, Operating Junction
Ves -0.3 -0.3 -0.3 \" Temperature Range ................. 0to +70°C
+30 +25 +30 \' Ts Storage Temperature Range ...... -55 to +125°C
Vap -25 -15 -225 \"
+30 +25 +30 \
SCHEMATIC DIAGRAM PIN CONFIGURATION PACKAGE DIMENSIONS
G SO-14
so—1¢ (See Package 20)
) o—g ts-o 1 ) II E Sq
3
f oG ! Substrate [ 2 | [13] NC
sodT Loy G2 [ 7 64
p|s
] D, | 4 1| D
= 2 (2 mps
Tl D3 5] [10] D4
wop [ s°f | Gz [€] 9] G4
G
20— s3 (7] (8] s,
n O-J [} T—O 14
D|s o2 TOP VIEW
SUBSTRATE
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TORAZ

SEMICONDUCTOR

SD5400, SD5401,

SD5402

ELECTRICAL CHARACTERISTICS (T, = +25°C, per channel, unless otherwise noted)

SD5400 SD5401 SD5402
TEST
# PARAMETER UNIT CONDITIONS
MIN | TYP | MAX MIN | TYP | MAX MIN | TYP | MAX
Drain-Source Ip=10nA
1 BVpg Breakdown Voltage | 20 | 25 10 | 25 15 | 25 V | Vgg=Vgs= -5V
Source-Drain Ig = 10nA
2 BVsp Breakdown Voltage 20 10 15 v Vep = Vep = -5V
T Drain-Substrate Io = 10nA, Vgg = 0
3 BVpg Breakdown Voltage | 25 15 25 vV | Source Open:
Source-Substrate Ig=10p A,Vgg =0
4 BVsg Breakdown Voltage | 25 15 225 vV | Drain Open
5 10 nA | Vpg =10V
—_— Drain-Source
6 1oty Off Current 10 nA | Vps=18V | Vgs=Vas
— = -5V
7 10 nA | Vps=20v
8| o 10 nA | Vgp =10V
—— Source-Drain
9| & st OFF Current 10 nA | Vgp=15V | Vap=Vap
—— » = -5V
10 10 nA | vgp=20V
1 1.0 Vaa = 25V
Gate-Body A Vpe = Vsg
laes Leakage Current s =0
12 10 10 Vg = 30V
Gate Threshold Vps =Vgs.lp=1 A
13 Vasin) Voltage 01 | 10 |20 01 | 10 |20 ot |10 | 20 vV lvVgg=0
14 50 70 50 70 50 70 Vgs =5V
15 Drain-Source 30 30 Vgs = 10V
— DS (on) ON Resistance
18 23 2 3 ohms |Vgg=15v | lo=1mA
17 19 19 ) [Vgs =20V | Vse=0
ON Resistance
18 fpsm Match 10 | 50 10 | 50 10 | 50 Vgs =5V
Common-Source Vps = 10V,ip = 20mA
19 Ots Forward Transcond. 10 12 10 12 10 12 mmhos | f = 1KHz,VSB =0
Gate Node
20 Cgs + gd + gb) Capacitance 24 | 35 24 | 35 24 35
% Drain Node
21 | o |Cigs +db) Capacitance 13 | 15 13 | 15 13 15 F Vps = 10V
z Source Node PP Vas = Vas = ~ 18V
2| O |cgs+sy Capacitance 35 40 35 | 40 35 40 f=1MHz
Reverse Transfer
23 Cdg) Capacitance 03 | 05 03 | 05 03 05
24 Cr Cross Talk -107 -107 -107 dB f=3KHz, Rg = 600Q
-
25 taton Turn ON Delay Time 07 | 10 07 | 10 07 | 10
1 — —_ P — o PO ~ - Vop = 5V, Vg(om = 10V
2 t, Rise Time 08 | 10 08 | 10 08 | 1.0 nSec oo Glon)
M R, =6800, Rg=510
27 tort Tum OFF Time 10 10 10

3-119



TORAZX

SD5400, SD5404,

SEMICONDUCTOR SD5402
SWITCHING TIMES TEST CIRCUIT
Voo
TEST WAVEFORMS
R_ VG(on)
v /
._+—° Voutr "
o Jox
INPUT PULSE
Vg t, <0.5 nSEC F—tdton)
& PULSE WIDTH — 100 nSEC =1 ton
5100 @ Rg —|t, |—
? SAMPLING OSCILLOSCOPE Voo
t, < 0.36 nSEC 90%
Ry > 1MQ Vout
510 Cin <2.0pF ox
0V
OSCILLOSCOPE =

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C, per channel, unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE

GATE-SOURVC‘:E VOLTAGE
= o A Vg 0
600 % J-PULSETEST
400 Woory cveLe ]
200

1 _Ta=+125°C ]
P——— ]

|

| Ta=+25°C__|

L

0 20 40 60 80 10 12 14 16

20

ol L L]

rps—DRAIN-SOURCE ON RESISTANCE—(ohms)

VGs—GATE-SOURCE VOLTAGE—(VOLTS)

GATE-SOURCE THRESHOLD VOLTAGE
—g—
SOURCE-BODY VOLTAGE

3

1<

-

g 30 .

& 08, 558

Q o= 1.0

<

-

5

o

>

a 20 ——
4

% /

«

T

-

8

g 10

F]

3

w

&

g

]

= [

£

3 ] 25 5.0 75 10
> Vgg—SOURCE-BODY VOLTAGE—(VOLTS)

ON DRAIN CURRENT
——
GATE-SOURCE VOLTAGE

100 e TvperT
E ——fTa"

- E Vps= 10V, Vgg=0
g 50 Epyise TEST —
E - 8ousEC — AT p= 4125°C
L 20 1% DUTY CYCLE
£ i y
& 10 A r
s 4 :
o 50 T £ 'z ~emaA
z —1f
S 20Tam125%c
o |
5 10 4 o
T H: T = +26°C
LIy f !
3 o2 T
= 1] ]

01 [,

0

10 20 30 40 50 60 70
Vgs—GATE-SOURCE VOLTAGE-(VOLTS)

FORWARD TRANSCONDUCTANCE
—Ve—
ON DRAIN CURRENT

7

Pl

E

3, T Emm——

2

2 n ‘

5 |

2

3 —r

g /|

g 8o

E4 | 1

= [ ‘ 10v g
T T VDS.

- i

a / * ‘ Vgg= 0

g 40 = TKHz

g PULSE TEST

g B0uSEC |

\ll- 1% DUTY CYCLE

&

40 80 122 16 20 24 28 32

Ip-DRAIN CURRENT—(mA)
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TORA X

SEMICONDUCTOR

SD5501

N-CHANNEL DEPLETION-MODE
4-CHANNEL D-MOS FET ARRAY

FEATURES

ORDERING INFORMATION

APPLICATIONS

B Normally ON Configuration

B Low Interelectrode Capacitances
B High-Speed Switching

B Wide Dynamic Range

ABSOLUTE MAXIMUM RATINGS (per channel,

Ta = +25°C unless otherwise noted)

B High-Speed Analog Switches

B Wide-Band Dual Differential Amplifiers

B Dual Cascode Amplifiers

B High Intercept Point Double Balanced Mixers

Vps Drain-Source Voltage .............. +30Vdc Pp Total Package Power Dissipation
Vsp Source-Drain Voltage ............. +0.5Vdc (atorbelow Ta = +25°C) ........... 640mW
Vpg Drain-Body Voltage ................ +30Vdc Linear Derating Factor .......... 10.7mW/°C
Vsg Source-Body Voltage .............. +15Vdc Pp Single Device Power Dissipation
Vgs Gate-Source Voltage .............. +25Vdc (atorbelow Tp = +25 C .ot 300mW
VgB Gate-Body Voltage ................ +25Vdc Linear Derating Factor ........... 5.0mW/°C
Gate-Body Voltage .. .............. -0.3vdc Tj  Operating Junction Temperature
Vgp Gate-Drain Voltage ................ +25Vdc Range ..................... -55to +85°C
Ip Continuous Drain Current ............ 50mA Ts Storage Temperature Range .. —55to0 +150°C
SCHEMATIC DIAGRAM CHIP CONFIGURATION PIN CONFIGURATION
ety o
10_0)'0—04 vog l1()4 ! NIC
O--- . . . G
7 :_]'j’r_:q- s:
10-—0)0—01 10> LU
T—- S3
"= o1 o
IO—JO—OH .oﬂ &O‘l NIC
no--=n wo—=1-+H PAD  PAD PAD  PAD 03
L o Tlo NO.  FUNCTION  NO.  FUNCTION TOP VIEW
* o—omn "] 1 Gate No. 1 7 Gate No. 3 DIMENSIONS
$ 3 SomeNo? 9  SouceNo s | 16-Pin Plastic DIP
westmare 4 Gate No. 2 10 Gate No. 4 See Package 10
5 Drain No. 2 1 Drain No. 4
Note: Pin numbers correspond to (] Drain No. 3 12 Drain No. 1 16-Pin Ceramic DIP
Package Pin-out Dimensions: .041 x .033 x .013 inches See Package 15
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TEORAX SD5501

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (per channel, Ta = +25°C, unless otherwise noted)
# CHARACTERISTIC MIN | TYP | MAX |UNITS TEST CONDITIONS
1 BVps  Drain-Source 20 lo = 10nA, Vgs = Vs = -5V
Breakdown Voltage
2 BVso  Source-Drain 10 Is =10nA, Voo = Vgp = -6V
Breakdown Voltage v
3 BVoe  Drain-Body 25 lo=10nA, Ves =0
Breakdown Voltage Source Open
4 BVse  Source-Body 15 Is = 10pA, Vee =0
Breakdown Voltage Drain open
5 lasstwar FOrward Gate 10 nA | Ves =25V, Vps = Vegs =0
o Leakage Current
6 E ls Gate -30 | -100 | pA | Vbg=20V
5 Operating Current Ib=5.0 mA
7 -0.7 -10 nA | Vas =-5.6V Ta=+1256°C
8 Ves oty Gate-Source -1.0 -5.0 Vbs = 10V, Ip = 1.0uA
Cutoff Voltage V' | Ves = 56V
9 Vesom Gate-Source -0.3 -30 Vo = 10V, Ip = 5mA, Vsg = -5.6V
ON Voltage
10 losx  Zero Gate Voltage"’ 7.0 40 Vos = 10V
Drain Current mA | Vas=0
1 5.0 Ves = -5.6V Ta = +125°C
12 roson  Drain-Source 100 150 | ohms | Ip = 1.0mA, Vgs = 0, Ves = -5.6V
ON Resistance
13 gt Common-Source"”’ 5.0 75 10 |mmhos ~
Forward Transconductance f=1KHz
14 Jos Common-Source 200 300 |umhos
Output Conductance
15 o Ciss Common-Source 35 Voe = 10V
3 Input Capacitance Ip=5.0 mA
16 S | Ces  Common-Source 1.2 Ves = -5.6V ~
= Output Capacitance pF f=1MHz
17 Crss Common-Source 0.3
Reverse Transfer
Capacitance
18 Cgs + s Source Node 45
Capacitance
19 Vesm  Gate Source” 50 mv
Voltage Match
20 | 9 |rosow Drain-Source™ © 090 | 098 | 10 Io=1.0 A, Ves = 0, Ves = 5.6V
I ON Resistance Match
(@]
21 iz | losxm  Zero Gate Voltage'" @ 0.90 1.0 Voe = 10V
s Drain Current Match Io=5.0 mA
22 gsm  Transconductance 0.90 1.0 Ves = -5.6V f=1KHz
Matchh), 2

Note 1: Puise Test, 80usec, 1% Duty Cycle .
Note 2: Match of 4 channels TYPICAL PERFORMANCE CHARACTERISTICS: SEE TZ5911
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T&NEAZ

SEMICONDUCTOR

SST211, SST213
SST215

N-CHANNEL ENHANCEMENT-MODE
D-MOS FET SWITCHES

ORDERING INFORMATION

FEATURES

W Low Transfer Capacitance, c,,, 0.3 pF typ.

W High Speed Switching, t, <2nSec.
| Surface Mount Package

APPLICATIONS

B +30V Switch Driver - SST 211
W +10V Analog Switch - SST 21
B +5V Analog Switch - SST 213
B Sample & Hold

B Multiplexers

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

PARAMETER  SST211 SST213 SST215

BREAKDOWN
VOLTAGES
Vos +30 +10
Ve +10 +10
Voa +30 +15
Vg +15 +15
Ves -15 -15
+25 +25
Ve -0.3 -0.3
+25 +25
Veo -30 -15
+25 +25
Drain
(4)
Body
(1)
Gate
(3)
Soureo
(2)

+20
+20
+25
+25
-25
+30
-0.3
+30
-25
+30

UNIT

Vde
Vdc
Vde
Vdc
Vde
Vdc
Vdc
Vdc
Vdc
Vde

I Continous DrainCurrent........... 50 mA
P, PowerDissipaton
(atorbelow T, =+25°C)......... 360 mwW
Linear Derating Factor. ......... 3.6 mW°
T, Operating Junction Temperature
Range................... -55t0 +125°C
T, Storage Temperature Range .. -55t0 +150°C

PACKAGE DIMENSIONS
SOT-143

See Package 24
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TORAZ SST211, SST213, SST215

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (1, = +25°C unless otherwise noted)

SST211 SST213 |  SST215 TEST
# PARAMETER MIN [TYP [MAX [MIN|TYP |MAX |[MIN |TYP |MAX | UNIT CONDITIONS
1 BVys Drain-Source 30 |3 lp=10pA
Breakdown Voltage Ves=Vigg=0
2 1025 1025 20125 I,=10nA
Ves= Vgg = -5V
3 BVg Source-Drain 10 10 20 | 22 v ls=10nA
Breakdown Voltage Vep= V=5V
4 BV Drain-Substrate 15 15 25 | 40 lo=10nA, Vg =0
Breakdown Voltage Source OPEN
510 (BVss Source-Substrate 15 15 25| 4 ls=10pA, V=0
5 Breakdown Voltage Drain OPEN
6| [ly  DrainSource 02 | 10 02 [ 10 Vo= 10V | VeV
7 OFF Current 02 |10 [ nA ] V=2V | =5V
81 Jlsen Source-Drain 06 | 10 06 | 10 Vg =10V | Vg=Vy,
9 OFF Current 06 | 10 V=20V | =-5V
10] | less Gate-Body 10 10 MA | V=25V | V=V
11 Leakage Current 10 V=30V | =0
12] | Vasm Gate Threshold 05 (10 [ 2001 20 (0110 [20 | V Vos = Vs
Voltage lp=1HA, Vgg =0
13 Tosn) Drain-Source (1) 5 | 70 5 | 70 50 | 70 |ohms | V=5V | I;=1mA
14 ON Resistance 30 | 45 30 |4 30 [ 45 Veg= 10V | Vg,=0
15] {9, Common-Source(1) | 10 | 12 10] 12 10 | 12 mmhos | V= 10V,l) = 20mA
Foward Transcond. f=1KHzVgy=0
18| |Cgpuq  GateNode 24 | 35 24 | 35 24 |35 V= 10V
Capacitance
171 | Couumy Drain Node 13 [ 15 13 |15 13 |15 Vs = Vpg =-15V
g Capacitance pF
18] < | Conay Source Node 35 | 40 35 | 40 35 | 40 f=1MHz
E Capacitance
19 Con Reverse Transfer 03 |05 03 | 05 03 |05
Capacitance
L Tum ON Delay 07 |10 07 {10 07 [ 10 Vip =5V, Vg =10V
Time nSec
a1 |t Rise Time 08 | 1.0 08 |10 08 |10 R, = 6800, R, = 510
7 Tum OFF Time 10 10 10

Note 1: Pulse Test, 80y Sec, 1% Duty Cycle
Typlcal Performance Characteristics: See SD210-215 Series

3-124



TORAZ

SEMICONDUCTOR

TZ400, TZ402

N-CHANNEL ENHANCEMENT-MODE
D-MOS FETs

FEATURES

W Reliable, low cost, plastic package
W High Speed Switching, tr <1nSec
W Low Capacitance, ¢, 0.3 pF typ

W CMOS and TTL Compatible Input

ORDERING INFORMATION

APPLICATIONS
W Switch Drivers
B Video Switches
B Active Pullups
B VHF/UHF Amplifiers

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage

TZ400 ... ...t +30V
TZA02 .. ... . +15V
Gate-Source Voltage . .. ............... -0.3v
+20V

Gate-DrainVoltage . . .................. -0.3v
+20V

PIN CONFIGURATION/SCHEMATIC DIAGRAM

Source-DrainVoltage . .................: -0.3V
Continuous DrainCurrent . .............. 50mA
Power Dissipation (at or below

Te=425°C). ... 300mwW
Linear Derating Factor .. . .. e 3.0mwW/°C
Operating Storage and

Junction Temperature Range . . .-40°C to +125°C

PACKAGE DIMENSIONS

(TO-92) TO-226AA
Drain
TO-92 9
Gate O See Package 5
$ g D
Source
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TOEBAZ TZ400, TZ402

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (1, = +25°C)

TZ400 TZ402
# CHARACTERISTIC MN | TYP [ MAX | MIN | TYP | MAX UNIT | TESTCONDITIONS
1 BV,  Drain-Source 30 35 15 25 v lp=1.01A, Vg =0
Breakdown Voltage
2 lpen  Drain-Source 1.0 10 MA | Vye=15V,Vg=0
OFF Leakage Current
3 lss  Gate-Source 10 10 MA | V=20V, V=0
Leakage Current
4 lpey  Drain-Source 50 100 50 100 MmA | Vpg=10V, V=10V
) ON Current Pulse Test
5 E Vegw  Gate-Source 07 15 | o7 15 V| Ip=1.0uA, Vpg = Vg
(7] Threshold Voltage
6 Visoy  Drain-Source 150 [ 250 150 | 250 mV | ly=1mA, V=24V
ON Voltage
7 fosen  Drain-Source 150 250 150 | 250 ohms
ON Resistance
8 Vose  Drain-Source 60 80 60 80 mV | 1= 1mA, V =45V
ON Voltage
9 fosen  Drain-Source €0 80 60 80 ohms
ON Resistance
10 0 Common-Source 8.0 12 8.0 12 mmhos| I,=20mA, V ¢ = 10V
Forward Transcond. f=1KHz Pulse Test
1 Coe Common-Source 40 5.0 40 50 Vs =10V, V=0
Input Capacitance f=1MHz
12 Coes Common-Source 18 25 18 25 pf
cg’ Output Capacitance
133 Css Common-Source 0.3 0.5 0.3 0.5
E Reverse Transfer
Capacitance
14 tyen Turn ON Delay Time 0.7 1.0 0.7 1.0 Vpp =10V, R, =680Q
15 t Rise Time 08 1.0 0.8 1.0 nS | Vgm=10V,Re=51Q
16 tey  TumOFF Time 12 12 C, = 1.50F
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TORAZ TZ400, TZ402

SEMICONDUCTOR

SWITCHING TIMES TEST CIRCUIT TEST WAVEFORMS
Input Puise Voo
t<0.5nSEC
Pulse Width - 100nSEC R, v Va(on)
Sampling Oscllioscope In 10%
1<0.36nSEC out 00—
R,>1MQ tyom 1 [
C,, <2.0pF Voo | to
< <
51008 SR Y
> > G Vv
3 Vo 0 90%
>
:; 51Q ov 10%
==
OSCILLOSCOPE =
TYPICAL PERFORMANCE CHARACTERISTICS (1, = +25°C unless otherwise noted)
DRAIN-SOURCE ON RESISTANCE DRAIN-SOURCE ON VOLTAGE
-VS- V8-
GATE-SOURCE VOLTAGE GATE-SOURCE VOLTAGE
’«E’ 1000 -~ = T 300 T
$ | — © T 1= 1ma,vBS =0 s lp = 1.0mA
: T ~|~ PULSE TEST ] E 250
80uSEC :
g 77T 1% DUTY CYCLE —| g
JANEEEE -
100 150
E § : —\i K\; T 125°C_} \
- ¢ = +125°C_]
§ s T S S ‘i L 100 \
] — 5 N
e R e R T, = +25°C g 50
. >
8 10 || 0
L] 20 4.0 6.0 8.0 10 12 14 16 0 20 4.0 6.0 8.0 10
Vg - GATE-SOURCE VOLTAGE - (VOLTS) Vg - GATE-SOURCE VOLTAGE - (VOLTS)
ON DRAIN CURRENT FORWARD TRANSCONDUCTANCE
-VS- V8-
. GATE-SOURCE VOLTAGE ON DRAIN CURRENT
1 ———p—— 216
xuolsds.;%g_as:o—vc- 25°C = E
< 80uSEC B
E 1%“DUTV CYCLE / A Tc = +125°C 12 /J/‘
i / )
z & L b 80
-1 Tc = +25°C /] E /
1.0 / Vg = 10V
8 T = +125°C 4.0 ":: =0 -
3 ,[ ’r f = 1KHz
- 1 PULSE TEST _|
80uSEC
01 [l g ° |1% DUTY CYCLE

0 10 20 3.0 4.0 5.0 6.0 7.0 0 40 80 12 16 20 24 28 32
Vg - GATE-SOURCE VOLTAGE - (VOLTS) |, - DRAIN CURRENT - (mA)
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T L

SEMICONDUCTOR o3

N-CHANNEL ENHANCEMENT-MODE D-MOS FET
ULTRA HIGH-SPEED LOW-COST SWITCH

=

ORDERING INFORMATION

FEATURES APPLICATIONS

B Reliable, Low Cost, Plastic Package B Switch Drivers

B High Speed Switching, tr < 1nSec B Video Switches

B Low Capacitance, crgs 0.4pF typ B Sample Hold and Track and Hold
MW CMOS and TTL Compatible Input B VHF/UHF Amplifiers

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Drain-SourceVoltage .......................... + 15V Continuous DrainCurrent . ...................... 50mA
Gate-SourceVoltage ....................oovun.. -0.3V Power Dissipation (at orbelow Tao = +25°C) . ... .. 300mwW
+20V Linear DeratingFactor...................... 3.0mw/°C
Gate-DrainVoltage . ...................c..cuut. -0.3v Operating Storage and
+ 20V Junction Temperature Range -40°C to +125°C
Source-DrainVoltage . .......................... -0.3v

PIN CONFIGURATION/SCHEMATIC DIAGRAM PACKAGE DIMENSIONS
(TO-92) TO-226AA
(See Package 5)

T0.92 Drain

.

Gate
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TORAZ 12403

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)

ON DRAIN CURRENT DRAIN-SOURCE ON RESISTANCE
~VS— —VS—
GATE SOURCE VOLTAGE GATE-SOURCE VOLTAGE
200 o 178 !
T | putseTest 3 lp=1.0mA
T‘GG 80uSec, 1% Duty Cycle / § 150 _
£ Ta=+25 c// i
- (5]
3120 / § 125
£ 2
© 0
S g @ 100
g Ta= +125°C g
| Ip'2'=7.5mA @
€ 40 H £
& a ‘
- |
£ 50 N
0 20 40 60 80 10 a | 0
| Ta= +125°C
Vgs—GATE-SOURCE VOLTAGE (Volts) L : ‘
§ 25 ¢
& r |
2 | 1 Ta=+25°C
1 |
0 20 40 60 80 10

Vgs—Gate-Source Voltage—(Volts)

FORWARD TRANSCONDUCTANCE

ON DRAIN CURRENT
|

w
o

Vps =10V
f=1KHz

| PULSETEST_ . | | ]
80uSec
1% DUTY CYCLE

w
(=]

Ta= +25°C

N
J

n
o

+125°C

_—
&/

o
™\

/

-
o

o
=)

gts—Forward Transconductance —(mmhos)

0 10 20 30 40 50 60 70
Ip—Drain Current—(mA)
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TORAZ

SEMICONDUCTOR

TZ403

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise specified)

CHARACTERISTIC MIN TYP MAX UNIT TEST CONDITION
BVps Drain-Source 15 25 v Ip=1.0uA, Vgs =0
Breakdown Voltage
Ip(offy Drain-Source 1.0 uA Vps =15V, Vgg =0
OFF Leakage Current
Igss Gate-Source 1.0 A |Vgs =20V, Vps=0
Leakage Current
Ipon) Drain-Source 80 120 mA |(Vps=10V, Vgs =10V
o ON Current Pulse Test
- Vags(th)y Gate-Source 0.7 1.5 v Ip=1.0uA, Vps =Vgs
?’; Threshold Voltage
Vps(on) Drain-Source 140 175 mV
ON Voltage Ip=1mA, Vgg = 2.4V
rps(on) Drain-Source 140 175 ohms
ON Resistance
Vps(on) Drain-Source 40 60 mvV
ON Voltage Ip=1mA, Vgg = 4.5V
ps(on) Drain-Source 40 60 ohms
ON Resistance
Ofs Common-Source 15 19 mmbhos | Ip =20mA Vpg = 10V
Forward Transcond. f=1KHz Pulse Test
Ciss Common-Source 45 6.0
Input Capacitance
Q Coss Common-Source 2.0 3.0 pf Vps =10V, Vgs =0
E Output Capacitance
E Common-Source f=1MHz
o Crss Reverse Transfer 0.4 0.6
Capacitance
tdon) Turn ON Delay Time 0.8 1.2 Vpp = 10V, R = 6809
tr Rise Time 0.9 1.2 nS VG(on) =10V, Rg =51Q
totfy  Turn OFF Time 14 CL=1.5pF
SWITCHING TIMES TEST CIRCUIT
Voo
TEST WAVEFORMS
R VG(on)
Vin
Vour 10%
INPUT PULSE — ty
Vg O t, <0.5 nSEC — tl_ fon!
PULSE WIDTH — 100 nSEC |t |e—
5100 2 Rg v t
SAMPLING OSCILLOSCOPE DD " g0%,
t, <0.36 nSEC v
Rin> 1MQ out
510 Cin <2.0pF 10%

O
OSCILLOSCOPE =

~0V
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12404

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE D-MOS FET
ULTRA HIGH-SPEED LOW-COST SWITCH

ORDERING INFORMATION

FEATURES

B Reliable, Low Cost, Plastic Package
B High Speed Switching, tr < 2nSec
B Low Capacitance, crgg 1.2 pF typ
B CMOS and TTL Compatible Input
B Available in Surface Mount Package

APPLICATIONS

B Switch Drivers
B Video Switches
B VHF/UHF Amplifiers

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Drain-Source Voitage .......................
Gate-SourceVoltage .......................

Gate-DrainVoltage . ........................

Source-DrainVoltage . ......................

PIN CONFIGURATIONS

TO-92

Source

...+ 20V Peak Puised DrainCurrent ..................... +0.8A
....-0.3v Continuous DrainCurrent . ..................... 100mA
+ 20V Power Dissipation (at orbelow To= +25°C) ...... 300mwW
....-0.3v Linear DeratingFactor .. .................... 3.0mwW/°C
+ 20V Operating Junction and
....=-0.3Vv Storage Temperature Range................ -40°C to +125°C
PACKAGE DIMENSIONS
TO-92

TO-226AA (TO-92)

SOT-89 See Package 5

TO-243AA (SOT-89)
See Package 23

TAB D
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TORAZ

SEMICONDUCTOR

12404

ELECTRICAL CHARACTERISTICS (Ta= +25°C unless otherwise specified)

CHARACTERISTIC MIN TYP MAX UNIT TEST CONDITION
“BVps Drain-Source 20 25 V. |ilp=1.04A, Vgs =0
Breakdown Voltage
Ip(oty Drain-Source 1.0 wA  |Vps=15V, Vgs=0
OFF Leakage Current
Igss Gate-Source 10 A Vas =20V, Vps =0
Leakage Current
Ipjon) Drain-Source 0.8 1.2 A Vps =10V, Vgs =10V  (Note 1)
o ON Current
= Vas(th) Gate-Source 0.7 1.1 15 v Ip=1.0uA, Vpg =Vgs
E Threshold Voltage
Vpsion) Drain-Source 200 mvV
ON Voltage Ip=10mA
ros(on) Drain-Source 20 ohms |Vgg =24V
ON Resistance
Vps(on) Drain-Source 800 mvV (Note 1)
ON Voltage Ip =100mA
ps(on) Drain-Source 8.0 ohms |Vgg=4.5V
ON Resistance
Ofs Common-Source 100 mmhos |Ip =0.3A Vpg =20V
Forward Transcond. f=1KHz
Ciss Common-Source 12 18
Input Capacitance
1) Coss Common-Source 6.0 8.0 pf Vps =20V, Vgg =0
s Output Capacitance
; Common-Source f=1MHz
2 crss  Reverse Transfer 1.2 2.0
Capacitance
tdion) Turn ON Delay Time 1.0 1.5 Vpp = 10V, R =390Q
tr Rise Time 1.0 20 nS  [Vgon)=10V, Rg=51Q
Yoty  Turn OFF Time 10 CL=15pF
Note 1: Pulse Test, 80uSec, 1% Duty Cycle
SWITCHING TIMES TEST CIRCUIT
Voo
TEST WAVEFORMS
R Va(on) %0%
Vin
Vout ) o
INPUT PULSE
Ve t, <0.5 nSEC . F—taton)
g PULSE WIDTH — 100 nSEC fon
s100 3 e —=[t [+—
SAMPLING OSCILLOSCOPE Vpo
t, <0.38 nSEC 0%
Rin> MO Vout
510 Cin <2.0pF 10%
~oV
OSCILLOSCOPE =
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SEMICONDUCTOR

12404

TYPICAL PERFORMANCE CHARACTERISTICS (T = +25°C unless otherwise specified)

g¢s— Forward Transconductance—(mmhos)

Ipjon)—ON Drain Current—(Amps)

FORWARD TRANSCONDUCTANCE

—y—
ON DRAIN CURRENT
175
Vpg =20V
150 f=1KHz
PULSE TEST
80uSec, 1% DUTY CYCLE
125 / 4
1 ]
0 7
75
50
25
0
50 100 150 200 250 300 350
Ip—Drain Current—(mA)
ON DRAIN CURRENT
—Ve—
GATE-SOURCE VOLTAGE
10 T T
T 1
——
6.0 —vps=10v
4.0 |— PULSE TEST
| 80uSec_|
1% DUTY CYCLE
20
1.0 A
7IL7
0.6 2= |
Tp= +125°C
04 7
02 /4
; //
o1 —1f
F
.08 v
Ipz-2 Y40mA
.04 s
.02
/[
T
.01
0 20 40 60 80 10 12 14

Vgs—Gate-Source Voltage—(Volts)

psion)—ON Resistance—(Ohms)

CAPACITANCE — ( pF )

35

30

25

20

15

10

5.0

DRAIN-SOURCE ON RESISTANCE
—y—
GATE-SOURCE VOLTAGE

PULSE TESTS.

80uSec —

1% DUTY CYCLE

\

=

N

o= wmA\\
-~

20

16

12

8.0

4.0

‘q\
2.0 40 6.0 8.0 10 12 14
Vgs—Gate-Source Voltage—(Volts)
CAPAC‘IIEANCES
DRAIN-SOURCE VOLTAGE
T
VGS =0
\ f=1MHz
\‘ Ciss
\
\¥ Crss
0 5.0 10 15 20 25

Vps — DRAIN-SOURCE VOLTAGE — ( VOLTS )
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TORAZ

SEMICONDUCTOR

125911

N-CHANNEL DEPLETION-MODE
DUAL D-MOS FET

ORDERING INFORMATION

FEATURES

B Normally ON Configuration

B Low Interelectrode Capacitances

B Available in surface mount package

B Pin and Function Compatible to Industry Standard

APPLICATIONS

B High-Speed Analog Comparators

B Wide-Band Differential Amplifiers

B Cascode Amplifiers

B High Intercept Point Balanced Mixers

Dual J-FETs with addition of Substrate Bias Pin

ABSOLUTE MAXIMUM RATINGS (per side, Ta = +25°C unless otherwise noted)

Vobs Drain-Source Voltage .................... +20V lo Continuous Drain Current ............... +50 mA
Vsp Source-Drain Voltage .................... +10V Po Device Dissipation (each side) .......... 360 mW
Voe Drain-Body Voltage ...................... +25V Derating Factor ................... 2.88 mW/°C
Vss Source-Body Voltage .................... +15V Pp Total Device Dissipation ............... 500 mW
Vep Gate-Drain Voltage ...................... +25V Derating Factor ...................... 4 mW/°C
Ves Gate-Source Voltage ..................... +25V Operating Junction and Storage
Vee Gate-Body Voltage ...................... +25V Temperature Range ............... -55 to +150°C
Vai2 Gate-to-Gate Voltage ................... +25V T. Lead Temperature (1/16” from mounting
Voioz Drain-to-Drain Voltage ................. +25V surfacefor10sec.) ...............conn +260°C
Vsis2 Source-to-Source Voltage ............... +15V
SCHEMATIC DIAGRAM PIN CONFIGURATIONS
TO-78 SO-8
Dy D2
CASE/BODY
Gy G,
5,0 [ Os,
o) BOTTOM VIEW
BODY
(See Package 4) (See Package 19)
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TLRAZ

125911

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T, = +25°C, per side, unless otherwise noted)
# CHARACTERISTIC MIN | TYP | MAX |UNITS TEST CONDITIONS
1 BVos Drain-Source 20 lo = 10nA, Vgs = Ves = -5V
Breakdown Voltage
2 BVso Source-Drain 10 Is = 10nA, Vep = Veo = -5V
Breakdown Voltage Y
3 BVoa Drain-Body 25 lo=10 nA, Vas =0
Breakdown Voltage Source Open
4 BVss Source-Body 15 Is = 10uA, Vae =0
Breakdown Voltage Drain open
5 lassitwa Forward Gate 1.0 nA | Vos =25V, Vos = Ves =0
Leakage Current
6 | 2 [ Gate -30 | -100 | pA | Vos =20V
it Operating Current Io=5.0 MA
7 » -0.7 -10 nA Vas = -5.6V Ta=+125°C
8 Vas ot Gate-Source -1.0 -5.0 Vos = 10V, Ip = 1.0nA
Cutoff Voltage v Ves = -5.6V
9 Vasion Gate-Source -03 -30 Voe = 10V, Ip = 5mA, Vas = -5.6V
ON Voltage
10 Ipsx Zero Gate Voltage™ | 7.0 40 Vps = 10V
Drain Current mA | Ves=0
" 5.0 Vas =-5.6V Ta = +125°C
12 TDS(ON) Drain-Source 100 150 | ohms | lIp = 1.0mA, Vgs = 0, Vas = -5.6V
ON Resistance
13 gn Common-Source” 50 | 75 10  [mmhos _
Forward Transcond. f=1KHz
14 Jos Common-Source 200 umhos
Output Conductance
15 Ciss Common-Source 35 Voe = 10V
% Input Capacitance lo=5.0 mA
16 § Coss Common-Source 12 Ves = -5.6V
= Output Capacitance pPF f=1MHz
17 Crss Common Source 03
Reverse Transfer
Capacitance
18 Cigs + sb) Source Node 45
Capacitance
19 | Vas1-Vesz|  Differential Gate 20 mvV ~
Source Voltage Voo = 10V
o - - lo=5.0mA
20 z Al V(;erGSZI Differential 20 uv/°C Ves = -5.6V Ta =-55°C
5 AT Drift to +125°C
21 2 | losxiz2 Zero Gate Voltage™ | 0.90 1.0
2 Drain Current Ratio
22 g 12 Transcond. Ratio™ ? | 0.90 1.0 f=1KHz

Note 1: Pulse Test, 80usec, 1%

Duty Cycle

Note 2: The lower value is side 1.
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SEMICONDUCTOR

125911

DIFFERENTIAL AMPLIFIER/COMPARATOR

+20V

2KQ 2KQ2

Vout

Vin Vref

10mA

PERFORMANCE CHARACTERISTICS (Ta = +25°C)

Low Frequency Differential Voltage Gain—6.2 min.,
11.8 typ.

Vin, Vret range—-5.0V to +10V

Vout Max.—+20V

Input Bias Current—100 pA max., 4 pA typ.
Differential Input Bias Current—0.4 pA typ.

Gate Voltages must be positive with respect to Body
(Substrate) Voltage at all times.
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SEMICONDUCTOR

125911

TYPICAL PERFORMANCE CHARACTERISTICS (1. = +25°C, per side, unless otherwise specified)

Ip — DRAIN CURRENT (mA)

Ip — DRAIN CURRENT — (mA)

35

30

25

20

156

10

14

12

10

OUTPUT CHARACTERISTIC

| I
Vgg = —5.6V Vgs =
m—+ 1.4V
/ — +1.2v
‘// 1.0v
/ / +0.8v
/ +0.8V.
+0.4v
e +0.2v
/g
ov
/, / -0.2v
g —0.4v
/ —o0.6v
. —-0.8V
- -1.0V
-12v
—1.4v
0 2 4 6 8 10 12

14

Vps — DRAIN-SOURCE VOLTAGE — (VOLTS)

TRANSFER CHARACTERISTIC

Tp=+26°C

VDG =10V __|

Vgg = —5.6V

N

N

Tp = +25°C

T

AN

l

A=1125°C

I

0

-05 -1.0 -15

-2.0

-25 -3.0

-35

Vgs — GATE-SOURCE VOLTAGE — (VOLTS)

-1000

Ig — GATE OPERATING CURRENT — (pA)

gfs — FORWARD TRANSCONDUCTANCE — (mmhos)

GATE OPERATING CURRENT

DRAIN-GATE VOLTAGE

Tp=+126°C

-100

— Ip = 5mA
—10l— Vgg=-5.6V

TA = +25°c/’

0 5

10

16

20

25

Vpg — DRAIN-GATE VOLTAGE — (VOLTS)

FORWARD TRANSCONDUCTANCE

—VS—
DRAIN CURRENT
14
12
o
10 Tp = +25°C LT
=+
A Tp=+126°C
8 /
6
4
VDG'10V
2 Vgg=-56.6V_
ol
0 256 6 75 10 126 16 176

Ip — DRAIN CURRENT — (mA)




SE/VI/C DNDUC‘ TC?F-»’

VNOI0O4, VNOI06
VNOIO9

N-CHANNEL ENHANCEMENT-MODE

N AAAC RALAIER FET
U IVIVUO PUVWEK FEIS

ORDERING INFORMATION

FEATURES

B Gate Standoff Voltage, 40V min

B Low Output and Transfer Capacitances

B Extended Safe Operating Area

B Complementary P-Channel Devices Available

APPLICATIONS

B Complementary Voltage and Current Drivers
B Line Drivers

B Pulse Amplifiers

B Solid-State Relays

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Drain-Source Voltage

Continuous Device Dissipation

VNO104 ... + 40V TA= +25°C Tc=+25°C

VNOTOB . ..ot et + 60V TO-92(N3)pkg. 0.30W 1.0W

VNO109 ... e + 90V Linear Derating Factor
Drain-Gate Voltage (Vgs =0) Ta= +25°C Tc=+25°C

VNO104 ... + 40V TO-92(N3)pkg. 3.0mW/°C 10mW/°C

VNO106 . ... e + 60V Operating Junction and Storage Temperature

VNOT09 ... e + 90V Range ....................lL -55°Cto +150°C
Gate-SourceVoltage . .......................... + 40V Lead Temperature (1/16” from mounting surface
Continuous Drain Current for30SeC.) ...vivii i +260°C

Ta=+25°C Tc=+25°C

TO-92(N3)pkg. .23A 42A
Peak Pulsed DrainCurrent ..................... +2.0A

PIN CONFIGURATION PACKAGE DIMENSIONS CHIP CONFIGURATION

(TO-92) TO-226A
(See Package 5)
Drain
r'y
Gate 1
-
S A ]
Source Se D
Dimensions: .054 x .051 x .020 in.
Drain is backside contact.
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TOEAZ VNOI104, VNOIO6

SEMICONDUCTOR VNOI09

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise specified)

4 VN0109
#| PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX UNIT | TEST
CONDITIONS
1| BVpgg Drain-Source 40 60 60 90 90 105 \ Ip=1.0mA, Vg =0
Breakdown Voltage
[ 2] 100 Vps=32V_[Ta=+125°C
| 3] 100 Vps =48V
| 4] Drain-Source 100 Vps = 72V Vgs =0
| 5] lpss Off Leakage .01 1.0 Vpg = 40V
| 6] Current 01 | 10 uA Vps=60V_| Vgs=0
7 .01 1.0 Vps =90V
_g Gate-Body +1.0 +1.0 *1.0 A VGg = +40V| Vpg=0
| 9] lges Leakage Current +10 +10 +10 nA Ve = *20V
10| Vgs(tn) Gate-Source 0.8 24 0.8 24 0.8 2.4 v Vps=Vgs, Ip=10mA
Threshold Voltage
| 11/ rps(on) Drain-Source 5.0 5.0 5.0 ohms | Vgs =5V, Ip=.25A
12 On Resistance 3.0 3.0 3.0 Vgs =10V, Ip=1.0A
| 13] Ipon) On Drain Current .75 .75 .75 A Vgs=5V | Vps=25V
1 2.0 2.0 20 Vgs = 10V (Note 1)
15| gt  Common-Source 300 300 300 mmhos| Vpg=25V, Ip=0.5A
Forward Transcond. f=1KHz
16| Vsp  Source-Drain 1.8 18 18 \ Isp=1.0A, Vgs=0
Forward Voltage
17| ciss Common-Source 60 60 60
Input Capacitance
18] coss Common-Source 1 25 1 25 1 25 Vps =25V
Qutput Capacitance pF Vgs=0
19 Common-Source f=1MHz
ciss Reverse Transfer 1.5 5.0 15 5.0 1.5 5.0
Capacitance
20 ton Turn ON Time 8.0 13 8.0 13 8.0 13 nS Voo =25V, Vg(on = 10V
21| ton  Turn OFF Time go | 17 80 [ 17 80 | 17 Rg =512, R =259

NOTE 1: Pulse Test, 80uSec, 1% Duty Cycle
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SEMICONDUCTOR

VNO610LL,
VN2222LL

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES

W High Gate Oxide Breakdown, 40V min.
B Low Output and Transfer Capacitances
B Extended Safe Operating Area

APPLICATIONS

B High-Speed Pulse Amplifiers
B Logic Buffers

B Line Drivers

B Solid-State Relays

B Motor Controls

B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage ........................ +60V
Drain-Gate Voltage (Ves=0) .................. +60V
Gate-Source Voltage ......................... +40V

Continuous Drain Current
Ta=25°C Te =25°C

VNO610LL 18A 32A
VN2222L L 15A .26A
Peak Pulsed Drain Current .................... 1.0A
SCHEMATIC DIAGRAM/PACKAGE
Drain

+
g

Continuous Device Dissipation
Ta=+25°C Tec=+25°C
0.30 1.0 W
Linear Derating Factor
TA =+25°C Tc =+25°C

24 8.0 mW/°C
Operating Junction
Temperature Range .................. -55 to +150°C
Storage Temperature Range .......... -55 to +150°C
Lead Temperature (1/16" from mounting
surfacefor30Sec) ................iinnn. +260°C

PACKAGE DIMENSIONS
(TO-92) TO-226AA
(See Package 5)
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VNO610LL, VN2222LL
SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)
# CHARACTERISTICS VNOSTOLL VN2222LL_|  UNIT | TEST CONDITIONS
MIN| TYP| MAX | MIN | TYP | MAX
1 BVoss Drain-Source 60 | 100 60 | 100 v lo = 100uA, Vas =0
___Breakdown Voltage
2 Vesem Gate-Source 08|19 25 |06 |19 25 \" lo = 1.0mA, Vos = Vas
Threshold Voltage
3 laes Gate-Body +1.0/+£100 +1.0{+100 nA Vas = £30V, Vps =0
Leakage Current
4 loss Drain-Source OFF 01| 10 01| 10 MA Vos =48V, Vgs =0
3 Leakage Current
5 E 5.0 | 500 5.0 | 500 | Ta=+125°C
6| @ |loew ON Drain Current 10 | 22 10 | 22 A Vos = 10V, Vas = 10V
(Note 1)
7 Vosiom Drain-Source 09| 15 09| 15 v Ves =5V, Ip = 0.2A
ON Voltage (Note 1)
8 15| 25 15 |3.75 Vas =10V, lo=0.5A (Note 1)
9 45| 75 45 | 75 Vas =5V, Io=0.2A (Note 1)
10 Drain-Source 30| 50 30|75 ohms | Vgs=10V, Io=0.5A (Note 1)
rosom  ON Resistance
11 47| 90 47 [ 135 | Ta=+125°C
12 [o18 Common-Source 100 | 400 100 | 400 mmhos | Vos = 10V, Ip = 0.5A
Forward Transcond. f=1KHz (Note 1)
13 Ciss Common-Source 80 | 100 80 | 100
o Input Capacitance
4| § | Cus Common-Source 13| 50 13| 50 pF Vos =15V, Vas =0
; Reverse Transfer f=1MHz
s Capacitance
15 Coss Common-Source 105| 25 105 25
Output Capacitance
16 ton Turn-On Time 50| 10 50| 10 nSec | Voo = 15V, Vgiom = 10V
17 tott Turn-Off Time 6.0 | 10 6.0 | 10 Ra =250, R = 250

Note 1: Pulse Test 80u Sec, 1% Duty Cycle

3141




SEM/C‘DNDUC? TD/?

VN1OKN

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES

B High Gate Oxide Breakdown, 40V min.
B Low Output and Transfer Capacitances
B Extended Safe Operating Area

APPLICATIONS

B High-Speed Pulse Amplifiers
B Logic Buffers

B Line Drivers

B Solid-State Relays

B Motor Controls

B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage ........................ +60V
Drain-Gate Voltage (Vas=0) .................. +60V
Gate-Source Voltage ......................... +30V
Continuous Drain Current
Ta=25°C Tc=25°C
24A 32A
Peak Pulsed Drain Current .................... 1.0A
SCHEMATIC DIAGRAM/PACKAGE
TO-92
Dram
l
#
Gate __:
Source

Continuous Device Dissipation

Ta =+25°C Te =+25°C

0.30 1.0 W
Linear Derating Factor

Ta=+25°C Tec = +25°C

24 8.0 mwW/°C
Operating Junction
Temperature Range .................. -55 to +150°C
Storage Temperature Range .......... -55 to +150°C
Lead Temperature (1/16” from mounting
surfacefor30Sec) ............... ... +260°C

PACKAGE DIMENSIONS
(T0-92) TO-226AA
(See Package 5)
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TEORAZ

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T. = +25°C unless otherwise noted)
# CHARACTERISTIC VN10KN UNIT | TEST CONDITIONS
MIN TYP MAX
1 BVoss Drain-Source 60 100 Vv lp = 100uA, Ves = 0
Breakdown Voltage
2 Vasan Gate-Source 0.8 1.9 25 Y lo = 1.0mA, Vos = Vas
Threshold Voltage
3 leess  Gate-Body +1.0 +100 nA Ves =115V, Vos =0
Leakage Current
4| o |loss Drain-Source OFF 0.1 10 MA Vos = 40V,
E Vas =0
5| 5 Leakage Current 5.0 500 Ta=125°C
6 loon  ON Drain Current 0.25 A Ves =5V, [ Vos=10V
7 0.75 Ves = 10V (Note 1)
8 Vbsom Drain-Source 15 25 \Y Vas = 10V, Ip = 0.5A
ON Voltage (Note 1)
9 Drain-Source 3.0 5.0 ohms | Vas=10V, Ip=0.5A (Note 1)
10 rosom ON Resistance
47 9.0 Ta = +125°C
1 O Common-Source 100 400 mmhos | Vos =10V, Ip = 0.5A
Forward Transcond. f=1KHz (Note 1)
12 Ciss Common-Source 80 100
Input Capacitance o
B3] € |ce  Common-Source 13 5.0 pF | Vos=15V, Vas =0
5 Reverse Transfer f=1MHz
£ Capacitance
14| 0 Coss Common-Source 10.5 25
Output Capacitance
15 ton Tqrnign Time 5.0 10 nSec | Voo = Vaon = 10V
16 ton Turn-Off Time 6.0 10 Re =250, R. = 250

Note 1: Pulse Test 80u Sec, 1% Duty Cycle
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SEMICONDUCTOR

VN10LM,
VN2222LM

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES

B High Gate Oxide Breakdown, 40V min.
B Low Output and Transfer Capacitances
M Extended Safe Operating Area

APPLICATIONS

B High-Speed Pulse Amplifiers
B Logic Buffers

B Line Drivers

B Solid-State Relays

B Motor Controls

B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage ........................ +60V
Drain-Gate Voltage (Vas=0) .................. +60V
Gate-Source Voltage .............coovvuiinnnn +40
Continuous Drain Current
Ta=25°C Tc=25°C
VN10LM 19A 44A
VN2222LM .16A .36A
Peak Pulsed Drain Current .................... 1.0A
SCHEMATIC DIAGRAM/PACKAGE
TO-237
Drain
-9
b-j '
x
Gate _J‘
Tab
Source S G D

Continuous Device Dissipation

Ta=+25°C Tec = +25°C

0.36 1.8 w
Linear Derating Factor

Ta =+25°C Tc =+25°C

29 14.4 mW/°C
Operating Junction
Temperature Range .................. -55 to +150°C
Storage Temperature Range .......... -55 to +150°C

Lead Temperature (1/16"” from mounting
surface for 30 Sec)

PACKAGE DIMENSIONS

TO-237
(See Package 7)
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SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
D-MOS FET

ORDERING INFORMATION

VN2410

FEATURES APPLICATIONS

B Gate Stand-off Voltage, £40V min. B Motor Controls
B Line Drivers
B Power Supplies

ABSOLUTE MAXIMUM RATINGS (Tc = +25°C unless otherwise noted)

Drain-Source Voltage ........................ 240V Maximum Power Dissipation
Drain-Gate Voltage (Res=1MQ) .............. 240V Tc=+100°C Tc=+25°C
Gate-Source Voltage ....................... +40V VN2410L 0.5w 1.35W
Continuous Drain Current VN2410M 0.7W 1.90W
Tc=+100°C Tc=+25°C . .
VN2410L 014 0.23 Linear Derating Factor Junction Junction
VN2410M 016 0.2 to Ambient  to Case
Peak Pulsed Drain Current ................... 1.0A (mW/°C) (mW/°C)
VN2410L 6.66 10.8
VN2410M 9.33 14.4
Operating Junction and Storage
Temperature Range ................. -55 to +150°C
Lead Temperature (1/16" from mounting
surfacefor10Sec) ..............coiviunn.. +260°C
PIN CONFIGURATION CHIP CONFIGURATION
TO-226AA TO-237
(TO-92)
Drain

s g D

-9

I i ]
Gate l ' ]
Source Dimensions: .054 x .051 x .020 in.
See Package 5 See Package 7 Drain is backside contact.
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TOREAZ

VN10LM, VN2222LM
’
SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)
# CHARACTERISTIC VN1OLM VN222LM_| yNiT | TEST CONDITIONS
MIN | TYP| MAX | MIN | TYP | MAX
1 BVopss Drain-Source 60 | 100 60 | 100 \" 1o=100uA, Ves = 0
Breakdown Voltage
2 Veswn Gate-Source 08| 19| 25 /06| 19| 25 \" lo = 1.0mA, Vps = Vas
3 lees  Gate-Body +1.0|£100 +1.0|/£100 nA Vas =130V, Vps =0
Leakage Current
4 loss Drain-Source OFF 01| 10 01| 10 uA Vps =48V,
Leakage Current Ves =0
5| 2 5.0 | 500 5.0 | 500 Ta = 125°C
6 5 Ioom  ON Drain Current 10| 22 1.0 | 22 A Vps = 10V, Vgs = 10V
(Note 1)
7 Vosom Drain-Source 09| 15 09 | 15 Vv Vas =5V, Io = 0.2A
ON Voltage (Note 1)
8 15| 25 1.5 | 3.75 Vas =10V, Io=0.5A (Note 1)
9 45| 75 45| 75 Vas =5V, Ip = 0.2A (Note 1)
10 Drain-Source 30| 50 3075 ohms | Vaes=10V, Ip=0.5A (Note 1)
rosom ON Resistance |
1 47 | 90 47 | 135 l Ta = +125°C
12 gs Common-Source 100 | 400 100 | 400 mmhos | Vps =10V, Ip = 0.5A
Forward Transcond. f=1KHz (Note 1)
13 Cies Common-Source 80 | 100 80 | 100
o Input Capacitance
14 ; Cras Common-Source 13| 50 13 | 50 pF Vos = 15V, Vas =0
s Reverse Transfer f=1MHz
E Capacitance
15 Coss Common-Source 105| 25 105] 25
Output Capacitance
16 ton Turn-On Time 50| 10 50| 10 nSec | Voo = 15V, Vaiom = 10V
17 ton Turn-Off Time 60| 10 60| 10 Rg = 25Q, RL = 250

Note 1: Pulse Test 80u Sec, 1% Duty Cycle
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SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T = +25°C unless otherwise noted)
VN2410
# CHARACTERISTIC MIN T TYP | MAX UNIT TEST CONDITIONS
Drain-Source - -
1 BVoss  Breakdown Voltage 240 | 2%0 V | lo=250uA, Ves =0
2 Vesw, Gate-Source 10 | 13 | 20 v | Vos=Ves
3 Threshold Voltage 0.4 Io=1mA Tec=+125°C
4 100 Vas = 15V, Vos =0
5 S | loas Gate-Body 500 nA Te=+125°C
6 T Leakage Current -100 Vas = -15V, Vos =0
7 A Drain-Source 10 Vos = 120V
T loss MA
8 1 OFF Leakage Current 500 Ves =0 Te=+125°C
9 c Ibion) ON Drain Current 1.0 1.3 A | Vps =25V, Vgs = 10V
10 Drain-Source"’ 0.7 1.0 Ves =25V, lb =0.1A
VDS(on) Vv
i ON Voltage 39 | 50 Vs = 10V, Ip = 0.5A
12 7.8 10 Vgs = 10V
13 foson  Drain-Sourcem 24.7 | ohms|lp = 0.5A Tc = +125°C
14 ON Resistance 70 | 10 Vas = 25V, Ip = 0.1A
15 go  Common-Source 03 | 075 S |Vos =25V, Io=05A, f = 1KHz
16 G Common-Source 125
i Input Capacitance
Common-Source Vos =25V, Vgs =0
17 D |c.  Reverse Transfer 60 | 20 | pF |f=1MHz
: Capacitance
A Common-Source
18 M | Coss Output Capacitance % 50
1
Turn-ON
| C e pejay Time 80
20 t Rise Time 8.0 Voo = 60V
Turn-OFF nsec R. = 600 ohms
2 oo Delay Time 23 Re =25 ohms
22 1 Fall Time 24 Veion = 10V
Continuous
23 [l, ls Source Current 14 A
[o) Peak
24 b | '™  Source Currentn 10
E Source-Drain® o
25 Vso Forward Voltage -1.2 V |Vas=0,ls=-0.14A

Note 1: Puise test 80uSec, 1% Duty Cycle
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TOEAZ

VN2410

SEMICONDUCTOR
SWITCHING TIMES TEST CIRCUIT
Voo
TEST WAVEFORMS
R VGion)
Vin
v
out , Jox
INPUT PULSE
Vg O t, <0.5 nSEC :: !‘_':(2)
PULSE WIDTH — 100 nSEC on
s100 2 Rg g L2 b
SAMPLING OSCILLOSCOPE Vpp
t, < 0.36 nSEC 0%
R, > IMQ Vout
510 Cin <2.0pF 0%
~0vV
O
OSCILLOSCOPE =

TYPICAL PERFORMANCE CHARACTERISTICS (Tc = +25°C unless otherwise noted)

DRAIN-SOURCE ON RESISTANCE
—V§—
GATE-SOURCE VOLTAGE

g T
I T T T
© 60 PULSE TEST ~ —]
w 80 uSEC
g 40 1% DUTY CYCLE |
5
2 2
w
['4
b4 | '
& 10 e Ip=05A
o
g 60 Ip=0.1A]
? a0
Zz
g
Z 20
]
3 |
8 10
0 25 5.0 75 10

Vgs ~ GATE-SOURCE VOLTAGE (VOLTS)
ON DRAIN CURRENT
GATE-SOURE VOLTAGE

16

14 [ I J‘
Vps =28V

1.2 }— PULSE TEST e
80 uSEC

0 1% DUTY CYCLE
o} 7
0.8

0.6 /
04

0.2 /
)4

0 1.0 2.0 3.0 4.0

Ip(on) — ON DRAIN CURRENT (AMPS)

Vs — GATE-SOURCE VOLTAGE (VOLTS)

Vps — DRAIN-SOURCE VOLTAGE (VOLTS)

g¢s — FORWARD TRANSCONDUCTANCE (mS}

ON VOLTAGE CHARACTERISTICS

8.0

7.0

6.0

5.0

4.0

3.0

20

PULSE TEST X
80 uSEC
1% DUTY CYCLE
N ip-o05a
\ 1Ip=0.1A
R
1.0 20 30 4.0

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

FORWARD TRANSCONDUCTANCE

900

750

450

150

ON DRAIN CURRENT
1/
Vps = 26V
PULSE TEST  _|
80 uSEC
1% DUTY CYCLE
01 02 03 04 05 06

Ip ~ DRAIN CURRENT (AMPS)
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SEMICONDUCTOR

VPOI104, VPOIO6

VPOI09

P-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

FEATURES
B Gate Standoff Voltage, £40V min

B Low Output and Transfer Capacitances

B Extended Safe Operating Area

B Complementary N-Channel Devices Available

ORDERING INFORMATION

APPLICATIONS

B Complementary Voltage and Current Drivers

B Line Drivers

B Pulse Amplifiers

B Solid-State Relays

ABSOLUTE MAXIMUM RATINGS (T4 = +25°C unless otherwise specified)

Drain-Source Voltage
VP0104

VP0104

Continuous Drain Current
TA = +25°C
TO-92(N3)pkg. -14A

Peak Pulsed Drain Current

PIN CONFIGURATION
Drain
+
Gate %_‘i
Source s g D

Gate-Source Voltage .. ................

Continuous Device Dissipation

PACKAGE DIMENSIONS
(TO-92) TO-226A
(See Package 5)

All dimensions in inches and (millimeters)

CHIP CONFIGURATION

.......... -40V Ta= +25°C To= +25°C
.......... -60V TO-92(N3)pkg. 0.30W 1.0W
---------- -90v Linear Derating Factor
Ta=+25°C Te= +25°C
.......... -40V TO-92(N3)pkg. 3.0mw/°C 10mw/°C
---------- -60V Operating Junction and Storage Temperature
---------- -90v Range ...........................-55°C to +150°C
--------- +40V Lead Temperature (1/16” from mounting surface
for30SeC.) ..ot +260°C
Tc= +25°C
-.26A
.......... -0.5A

Dimensions: .054 x .051 x .020 in.
Drain is backside contact
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TORAZ VPO104, VPOI06
SEMICONDUCTOR VPO109
ELECTRICAL CHARACTERISTICS (Ta= +25°C unless otherwise specified)
VP0104 VP0108 VP0109
# |PARAMETER MIN | TYP | MAX | MIN | TYP [ MAX | MIN | TYP |MAX UNIT CONDITIONS
1 |BVpgs Drain-Source -40 | -60 -60 | -90 -90 | -105 \ lp=-1.0mA, Vgs=0
Breakdown Voitage
2 -1.0 vps=-32V |Ta= +125°C
3] -10 mA Vg'—ns =-48V
| 4 | Drain-Source -1.0 Vps=-72V_|Vgs=0
5 |lpss Off Leakage -01] -10 Vpg = -40V
6 Current -.01 -10 A VD§ =-60V_|Vgg=0
7 -.01 | -10 VD§:= -390V
| 8 | Gate-Body +1.0 +1.0 +1.0 uA Vgp= +40V |Vpg=0
9 |lges Leakage Current +10 +10 +10 nA Vgg= *20V
10 |Vgs(tn) Gate-Source -15 -35 | -15 -35 | -15 -35 v Vps=Vgs, Ip=-1.0mA
Threshold Voltage
11_|rps(on) Drain-Source 10 15 10 15 10 15 ohms |Vgs=-5V, Ip=-0.1A
12 On Resistance 40 [ 80 4.0 8.0 4.0 8.0 Vgs=-10V, Ip =-0.5A
13 {lpon) On Drain Current -0.1 | -0.2 -0.1] -0.2 -0.1] -0.2 A Vgs = -5V Vps = -25V
(74| 05| <12 05| 12 05 <12 Vas = -10V (Note 1)
15 |gfg Common-Source 150 | 275 150 | 275 150 | 275 mmhos | Vpg=-25V, Ip=-0.5A
Forward Transcond. f=1KHz
16 |Vgp Source-Drain -20 -20 -20 v Isp=-1.0A, Vgg=0
Forward Voltage
17 |ciss Common-Source 60 60 60
Input Capacitance
18 |coss Common-Source 1 30 1 30 1 30 Vps = -25V
Output Capacitance pF Vgs=0
19 Common-Source f=1MHz
Crss Reverse Transfer 15 | 8.0 15 8.0 15 8.0
Capacitance
20 fto,  Turn ON Time 8. 16 0] 16 16 nS | Vpp=-25V, Vgion) = -10V
21 fiott  Tuin OFF Time 8.0 i5 8.0 15 8.0 5 Rg =519, A =51

NOTE 1: Pulse Test, 80uSec, 1% Duty Cycle
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TR 2 VPO104, VPOI06

SEMICONDUCTOR VPOI09

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE

GATE-SOURCE VOLTAGE ON VOLTAGE CHARACTERISTICS
14 | — -7.0
’g Ip=-0.5A '
£ 12| PULSETEST __ I} | _ ] -6.0
5 -
= 80uSec 2
) 1% DUTY CYCLE s
g 10 . T 50 Ip=-1.0A___ |
] )
3 £
80} ———t— S -40
g 3 |
o
. g
g 60 - S 3 -30 1+ \lp=-05A
3 A= ¢
[ ©
g 4.0 R I~ — °T -2.0 lp=-0.1A >~
5 T ‘
] L Ta=emT 8 . \ B
z | =
S Lok i J( R B N -1.0 | PULSE TESTS
g ‘ T TL 80uSec ‘ i , !
o w l [ [ | w 1% DUTY CYCLE I I
| | r : | | | l T
0 -20 -40 -60 -80 -10 -12 -14 0 -20 -40 -60 -80 -10 -12 -14
Vgs—Gate-Source Voltage—(Volts) Vgs—Gate-Source Voltage—(Volts)
ON DRAIN CURRENT FORWARD TRANSCONDUCTANCE
GATE SOURCE VOLTAGE ON DRAIN CURRENT
-1.4 350 T
Vpg = -25V I 2@ !
-1.3 | PULSE TESTS 1 2 a0 +4g
5 80uSec € | | —1 |
g 1% DUTY CYCLE £
< 10 1 j L ool | A
] ! ! 1 I3}
£ | , ‘ ] ’
S o8 l S 00— 0 I R
3 | E
< f 3
© _ 7]
5 -06 Ta=+25°C § 150 — & E-
3 5 |
B
L 04 ( § 100 : .
2 © | ps =-25V
a8 o ; f=1KHz
02 2 L 50 PULSE TEST___|
> 80uSec |
Ta= +125°C 1% DUTY CYCLE
B 1 | |
0 -10 -20 -30 -40 -50 -60 ~-7.0 0 -02 -04 -06 -08 -10 -12 -14
Vgs—Gate-Source Voltage—(Volts) |p—Drain Current—(Amps)
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SEMICONDUCTOR

VP0535, VP0540

P-CHANNEL ENHANCEMENT-MODE

FEATURES

B Gate Stand-off Voltage, +40V min.

B Low Output and Transfer Capacitances
B N-Channel Complements Available

B High Drain-Source Breakdown

ORDERING INFORMATION

D-MOS FETs

APPLICATIONS
B Motor Controls

M Logic Interfaces

B Pulse Amplifiers
B Level Translators

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage Maximum Power Dissipation
VPO535 . ..o -350V T, =+100°C T.=+25°C
VPO540 . ... -400V TO-92Pkg........ 0.4W 3.0wW
Drain-Gate Voltage (Rys = 1MQ) Linear Derating Factor
VPO535 . ... i -350V Junction Junction
VPO540 . ...t -400V to Ambient to Case
Gate-Source Voltage +40V (mW/°C) (mW/°C)
Continuous Drain Current TO-92Pkg........ 3.0 24
T,=+100°C T =-25°C Operating Junction and Storage
- TO-92Pkg........-.05A -14A Temperature Range .............. -55to0 +150°C
Peak Pulsed DrainCurrent ... ................. -0.2A Lead Temperature (1/16" from mounting
surfacefor10Sec).................... +300°C

PIN CONFIGURATION
Drain
A
wod} Y
.
Source

CHIP CONFIGURATION

TO-226A (TO-92)

L

S G D

See Package 5 Dimensions: 0.054 x 0.051 x 0.020 inches
Drainis backside contact
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W =LA 2 VP0535, VP0540

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (7, = +25°C unless otherwise noted)

VP0535 VP0540
# CHARACTERISTICS MN | TYP | MAX | MIN | TYP | MAX | UNIT TESTCONDITIONS
1 BVys  Drain-Source -350 -400 v lp=-10mA, V=0
|| Breakdown Voltage
2 Vasiny Gate-Source -20 45 | -20 -45 v Vps=Ves
Threshold Voltage I, =-1.0mA
(3] [l Gate-Body 100 100 | nA Vs =-30V, Vpg = 0
4] Leakage Current 100 100 Vgs = +30V, Ve = 0
(5] [es Drain-Source -0t | -10 Vps =-350V
OFF Leakage Vs =
6| Current -03 | 500 Vos=-280V | T=+125°C
o A Vge=0
— = - — e
71 -01 | -10 Vs =-400V
« Vs =0
B 03 | 500 Vog=-320V | T,=+125°C
Vs =
E oy ONDrainCurrent(1) |-25 | -120 25 | -120 mA Ve =-25V | V=5V
10 -200 | 400 200 | -400 V=-10V
[ TT]  |fge  Drain-Source(i) 5 | 100 55 | 100 Vs =5V
| 12| ON Resistance 78 170 78 170 | ohms Iy =-10mA T,=+125°C
13 48 7% 48 75 Vg =-10V
[ 14] i 73| 125 73 | 125 l,=-50mA [ T.=+125°C
150 |g, Common-Source(1) | 50 110 50 100 mS Vps =-25V, |, =-50mA,
Forward Transcond. f=1KHz
18] |C, Common-Source &0 60 Vps ==25V, Vg =0
|| Input Capacitance f=1MHz
17]  |Cy Common-Source 50 50 pF
Q Reverse Transfer
| E Capacitance
18| 2| Coe Common-Source 20 20
o Output Capacitance
[19] [ty Tum-ONDelayTime 10 10 Voo =-25V
201 |t Rise Time 15 15 | nsec R =100Q
21| [tep  Tum-OFF DelayTim 15 15 R, =51Q
22| [t Fall Time 10 10 Vagn =10V
28] ||, Continuous -05 -05
- Source Current A
24 8 lew Peak Source 0.2 Q0.2
|3 Current(1)
25 Vis Source-Drain(1) 12 12 v Ves=0,1=.14A
Forward Voltage

Note 1: Pulse Test 80uSec, 1% Duty Cycle
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TEREAZ VP0535, VP0540

SEMICONDUCTOR

SWITCHING TIMES TEST CIRCUIT TEST WAVEFORMS
Input Pulse Y
t<0.5nSEC
Pulse Width - 100nSEC
Sampling Oscilloscope L v
t<0.36nSEC Vour
R, >1MQ
C,,<2.0pF
Vg o—4
<
51Q %

out

AAA

OSCILLOSCOPE

TYPICAL PERFORMANCE CHARACTERISTICS (7, = +25°C unless otherwise noted)

ON RESISTANCE ON RESISTANCE
-VS- -V§-
GATE-SOURCE VOLTAGE GATE-SOURCE VOLTAGE
1000 X 1000 1
= 1§
'g‘ 400 7 400
S S
200 8 200
100 \ T, = +125°C 3 ‘s 100 1L T, = +125°C ]
= \‘ ~— " 1 o {‘ ¢ | ]
o i 3 - i
g 40— 1, =-10mA T.=+25°C '~ 40 — | =-50mA T.=+25°C A
£z — Pulse Test §; L Pulse Test
20 | 80uSec, 1% = 80pSec, 1%
Duty Cycle 20 — pyty Cycle
10 10
0 2 -4 -6 -8 -10 0 2 -4 6 -8 -10
V, - Gate-Source Voltage (Volits) V., - Gate-Source Voltage (Volts)
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L= =7V 4

SEMICONDUCTOR

VP0535, VP0540

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise noted)

-0.4
0.2
-0.1

-.02
-.01

Iy~ ON Drain Current (Amps)

-.002
-.001

-4.0

-35

-3.0

-25

-2.0

Vg, - Threshold Voltage (Volts)

ON DRAIN CURRENT

-VS-
GATE-SOURCE VOLTAGE

E v, =25V — T = +25°C
i Pulse Test I
- Du,y! O c:,:,: — T, = +125°C—

y A
17
/4
I

+

1

1

— T, = +125°C [ T, = +25°C
L 1
0 2 4 ¥ 8 -10
V,, - Gate Source Voltage (Voits)
GATE-SOURCE THRESHOLD VOLTAGE
-vs-
TEMPERATURE
| V= vos
I, = -1.0mA
L1
+25 445 465 485 4105 +125 +145

T - Case Temperature (°C)

Ioss = Drain-Source OFF Leakage (nA)

g, - Foward Transconductance (mS)

DRAIN-SOURCE OFF LEAKAGE CURRENT
-VS-
CASE TEMPERATURE

-100 T
—— Vv, =0
40
20 /
Voo =320V |~
10 — =
-~
/
-4.0 o
A //
20 // Ve = -100V
22, >
-1.0
+5 +25 +45 +65 +85 +105 +125 +145
T, - Case Temperature (°C)
FORWARD TRANSCONDUCTANCE
.vs-
ON DRAIN CURRENT
175
150 —]
125 //
100 /
75 [
50 Vg = =25V —
/ Pulse Tesr
25 80uSec ]
1% Duty Cycle
0
0 -50 -100 -150 -200 -250 -300 -350

I, - Drain Current (mA)
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TRAZ ypogos, vP1008

SEMICONDUCTOR

P-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES

B Gate Stand-off Voltage, 140V min.
B Low Output and Transfer Capacitances
B N-Channel Complements Available

APPLICATIONS

B Motor Controls
B Logic Interfaces
B Pulse Amplifiers

ABSOLUTE MAXIMUM RATINGS (Tc = +25°C unless otherwise noted)

Drain-Source Voltage

Maximum Power Dissipation

VP1008 ... -100V Tc=+100°C T¢=+25°C
VPOBOB ......oviiiiiiiiiiiieiieenas -80V TO-92Pkg. ............ 0.4W 3.0W
Drain-Gate Voltage (Ras = 1MQ) TO-237Pkg. ........... 0.6W 4.3W
VP1008 ..ottt -100V Linear Derating Factor
VPOBOB .....coviiiiiiiiiiiiiiiiiiin -80V Junction Junction
Gate-Source Voltage ..............covvvnnn. +40V to Ambient  to Case
Continuous Drain Current (mW/°C) (mWY/°C)
Tc=+100°C T¢=+25°C TO-92Pkg. ....oovvnnnn 5.33 24
TO-92Pkg. .....oevnnn. -13A -21A TO-237Pkg. ........... 8.0 34
TO-237Pkg. ........... -21A -33A Operating Junction and Storage
Peak Pulsed Drain Current .................. -3.0A Temperature Range ................. -55 to +150°C
Lead Temperature (1/16” from mounting
surfacefor10Sec) ..........coeiiiiiiinnnn +300°C
PIN CONFIGURATIONS CHIP CONFIGURATION
TO-226AA TO-237
(TO-92)
DRAIN
GATE
SOURCE
S G D.TAB
See package 5 See package 7 Dimensions: .054 x .051 x .020 in.
Drain is backside contact.
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TORAZ

VvP0808, VP1008

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (Tc = +25°C unless otherwise noted)
VP0808 VP1008
# CHARACTERISTI TEST CONDITIONS
CTERISTIC MIN | TYP | MAX | MIN | TYP | MAX UNIT S
Drain-Source = =
| '] | BVess Breakdown voltage | % -100 V| lo=-10uA, Vos =0
Gate-Source -
2 Vasin Threshold Voltage -2.0 -45 | -2.0 4.5 v :‘/:: :1\/0@;‘A
| 3] | | Gate-Body -100 100 | A [ Ves=-30V,Vos=0
_4_1 s Leakage Current 100 100 Vas = +30V, Vps = 0
| Sy -10 Vos = -80V i
L S1Al, Drain-Source OFF -500 A | Ves=0 Tc = +125°C
| 7]T| °° Leakage Current 10 | M Vos = -100V
8|l -500 Vas =0 T = +125°C
—
| 9] € [(loen__ON Drain Current™ | -1.1 EX A | Vos = -25V, Vos = 10V
Drain-Source'" N N - -
10 Vosion ON Voltage 45 ] -50 45 -50 Vv Vas = -10V, lp = -1.0A
L | ey Drain-Source™ 45 | 50 45 | 50 | | | Vas =10V
12 ™" _ON Resistance 8.0 8.0 lo = -1.0A To - +125°C
Common-Source'" _ _ -
—Z On Forward Transcond. 200 | 270 200 | 270 mS Vos = -25V, lp = -0.5A, f = 1KHz
Common-Source
_14_ Cas |nput Capacitance 60 | 150 60 | 150
D Common-Source Vps =-25V, Vas =0
15| y| Csa Reverse Transfer 80 | 25 80 | 25 pF | f=1MHz
| IN Capacitance
A Common-Source
1_6_ M| %% Output Capacitance | 60 " | 60
| Turn-ON
_1_7_ C aion Delay Time 10 10
18] [t RiseTime 15 15 Voo = -25V
— Turm-OFF nsec | R.=450hms
19 tacom urn-Or 10 10 Rg = 25 ohms
e Delay Time Vatom = =10V
20 t Fall Time 15 15
1210 s Continuous -.21 21 TO-92 Pkg.
22 "J Source Current -33 .33 A TO-237 PKg.
Peak
i g v Source Current™ 3.0 3.0
24 g Source-Drain® 12 12 1= .21A, TO-92 Pkg.
V. =
[25] | > Forward Voltage 12 12 V| Ve =0 ["33a, T0-237 Pig.

Note 1: Pulse Test 80uSec, 1% Duty Cycle
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TORAZ

SEMICONDUCTOR

VP0808, VP1008

SWITCHING TIME TEST CIRCUIT

OSCILLOSCOPE

Voo

Ry

Vour

INPUT PULSE
t, < 0.5 nSEC

1, < 0.36 nSEC
Rip> 1MQ
Cin < 2.0 pF

PULSE WIDTH — 100 nSEC

SAMPLING OSCILLOSCOPE

TEST WAVEFORMS

~0V
10%
Vout
Vpp —2%3

TYPICAL PERFORMANCE CHARACTERISTICS (T = +25°C unless otherwise specified)

*DS(ON) ~ DRAIN SOURCE ON RESISTANCE (OHMS)

Q13— Forward Transconductance—(mmhos)

DRAIN-SOURCE ON RESISTANCE
GATE-SOURCE VOLTAGE

"
12| Ip=-10A \
PULSE TEST
10 |- 80 uSEC
1% DUTY CYCLE \
8 o
\\Tc = +125°C
6 NS
N —
4
Tg=+25°C
2
0 -2 -4 6 -8 -10 -12 -4

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

FORWARD TRANSCONDUCTANCE

ON DRA—I_P:'C—URRENT
0 T
REEEN
L ]
250 ,/, N A
ol

100 1 1 v 28v
-
l | o3Knz
50 i + ;u;:: 'rss‘rw
l J 1% DUTY CYCLE
L s

0 -02 -04 -06 -08 -10 -12 -14

Ip—Drain Current—(Amps)

ON VOLTAGE CHARACTERISTICS

7.0
_ -60
2
o
?‘« 50 Ip=-10A
-]
H
S 40 —f
>
3 ‘ I~
'§ 30 — Ip=-05A
¢
3
2 20 it Ip=-0.1A|
2 eresms || ]
TEST!
1.0 ﬁ ES —]
1% DUTY CYCLE
| T
0 -20 -40 60 -80 -10 -12 -14

Vas—Gate-Source Voltage—(Volts)

CAPACITANCES
—yg—
DRAIN-SOURCE VOLTAGE

Py y—
[ [ I
180 | —Vgs=0 |
f= 1MHz ]‘
T 150 IS R
&
i
w
g 120 T
< I
£
2 9 N N
H
<
© — L Ciss
& T
i
30 —Crys —
I Coss
—
— 1
0 -5 -10 -15 -20 -25 ~30 -3

Vpg — Drain-Source Voltage — (Volts)
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TORAZ V1000

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
QUAD D-MOS POWER FET ARRAY

ORDERING INFORMATION

FEATURES APPLICATIONS

B Inherent Current Sharing Capability when Paralleled B High-Speed Pulse Amplifiers

B Simple Straightforward DC Biasing B CMOS Logic to High-Current Interfaces
B Extended Safe Operating Area B High-Speed Switching

B CMOS and TTL Compatible B Line Drivers

B Stepper Motor Drivers

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Drain-SourceVoltage .............c.covivvvinnnnn. eov Linear Derating Factor
Drain-Gate Voltage (VGs =0) ......ocoeverevnenenn. 60V Total Pack Ta=+25°C 51 Tc= 1*625 °C WIC
Gate-Source Volage . . ..........cooueevnennnnns + 40V ota' Fackage - .
Continuous Drain Current Single Device 2.4 8.0 mw/°C
TA =25°C TC =25°C Operating Junction
Total Package 29 51 A TemperatureRange .................... -55to +150°C
Single Device 20 38 A Storage TemperatureRange ............. -55t0 +150°C
Peak Pulsed DrainCurrent ....................... 1.0A Lead Temperature (1/16” from mounting
Continuous Device Dissipation surfacefor30Sec).............covviiiiinnnn. +260°C
Ta=+25°C Tc=+25°C
Total Package .64 2.0 w
Single Device .30 1.0 w
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS
14 PIN PLASTIC DIP
TOP VIEW (See Package 9)
J
0[] (1] 04
P . -
“E1 agEN
Gy E»-J ‘—E] Ge
NIC q 11|NIC
i H@e
oy B
L.N.J ;."_4
o (1] o
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valo00

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise specified)
* CHARACTERISTIC MIN | TYP | MAX | UNITS TEST CONDITIONS
1 BVpgs Drain-Source 60 105 v Ip= 100uA, Vgs=0
Breakdown Voltage
2 Gate Source 0.8 1.9 2.5 \' Vps =Vgs, Ip=1.0mA
Vas(th) Threshold Voltage
| 3| Gate-Body .10 | 100 Vgs = 10V
4 Iggs Leakage Current 10 500 nA (Vps=0 Ta=+125°C
-
5 -.10 { -100 Vgs =-10V, Vpg =0
6| o Drain-Source OFF 10 10 Vps =60V
E Ipss  Leakage Current uA
7 = 10 500 Vgs =0 Ta=+125°C
8 Drain-Source ON 0.2 1.3 Vgs =5V
Ip(on) A Vps =10V
9 Current (Note 1) 0.5 25 Vgs =10V
10 Drain-Source ON 1.50 Vgs =5V, Ip=0.2A
ETm
11 Vps(on) Voltage (Note 1) 1.65 \ Vgs =10V, Ip=0.3A
12 7.5 Vgs =5V, Ip=0.2A
Drain-Source
13 rDs(on) ON Resistance 5.5 | ohms [Vgg =10V
14 (Note 1) 7.6 Ip=0.3A Ta= +125°C
Common-Source
15 Ofs Forward Transcond 100 400 mmhos | Vpg =10V, Ip =0.5A
(Note 1) f=1KHz
16 Common-Source 60
o |[Ciss Input Capacitance
= Common-Source
17 § Crgs Reverse Transfer 5.0 pF |Vps =25V, Vgs=0
A Capacitance f=1MHz
o ]
18 Common-Source
Coss Output Capacitance 25
19 ton Turn-ON Time . 10 nS | Vpp =15V, Vg(on)10V
20 toft Turn-OFF Time 10 Rg =259, R =25Q

Note 1: Pulse Test 80uSec, 1% Duty Cycle
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TOREAZ

PACKAGE DATA
SEMICONDUCTOR
Package 1 (TO-18) TO-206AA Package 4 (TO-78)
smcem o pmse

SEATING PLANE
|
e B L]

All Dimensions in inches and (millimeters)

{— 0.500
({’4‘%1 712 701
0.305 419 MIN
1)
f—% ~‘1 ~— 0.040 o4|oo—1 '._
| . 7102 I 1254)

(983
0016 (406/ O'A

BOTTOM VIEW
All Dimensions in inches and (millimeters)

Package 2 (TO-52) 4-Lead

0.200-0.219
{5.309—5.563)
0.178—0.191
[
SEATING PLANE 01150150
4 l 2%—38N
L
©.762 Iﬂ] H H
MAX 0.600
o
0.100
2o 0.050
1.270)
0.100
2840)

0.0%8—0.

1] 00280051
0.914—1.108) 5//(\ ©.711—-1.205)

All Dimensions in inches and (millimeters)

Package 5 (TO-92) TO-226AA

0.175—0.185
(4.445—4.699)
I

|
|
|
|
|

LEADS FIT INTO U
0.016—0.019 U

U.
(15.088)
0.408—0.483)
DIA HOLE (TYP) U
DM—008 o] = | ooes—0oss

0.143—1.397)
0.085—0.005

0.143=1.397)

0.045—0.055
@203 § (iea—1.397)
0138 WU
FeYo) 1 \ 0.003-0.013 o
MIN {0.076—0.330)
o.n's-o.zos
(4.45-5.21)

All Dimensions in Inches and (millimeters)

Package 3 (TO-72) TO-206AF

0.200—-0.119
{5300 6.663)

e,

0.178—0.101 0.108—0.210
(4.821—4.081) | Wi —8.334)

SEATING PLANE

KN
o 0010

ua 2
(
soacen |l
0.100
0080 _| 2840/
(1.2109

{7#— v
mlu—v u-p \//\ '::2—?::;

All Dimensions in inches and (millimeters)

Package 6 (TO-39) TO-205AF

0.360-0370 _,

15—
FMI—LIH
0.160-0.180

L,‘ e

€07457)
—odn 0.190-0.210
4828—-8.334)

tom—um\/

All Dimensions ininches and (millimeters)
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SEMICONDUCTOR

PACKAGE DATA

Package 7 (TO-237)

0.20—0.198
‘ “ 21-4.96)
0.108—0.008
aeT—2.4h
oaro—oam |f T¥
e | | " 0.178—0.108
lass—com

e TR o

::l—..l" ” B ” 15008
DIA HOLE (TYP) 20480008 &

; o 2080068
LX)

q: i 0.045—-0.065

" J1a=13m

0% \
(343 0.003-0013
Ll wor=o30"
0.178-0.206
was=sa)

All Dimensions In inches and (millimeters)

Package 10 16-Pin Plastic Dip

1
aooooooo

* 310 (7,874

C 280 (7.112)

= = 6 (5,969
.235 (5.969)
16 216 (5.481)

ke— 770 (19.568) MAX -

180 MAX
(4.084)

i L

015 (.381)
160 (4.064) 058 (203

L ®

% 110.16}
.|| 27‘4 olﬂ( szn) 023 )
( ) 045 (194 !‘!‘

All Dimensions in inches and (millimeters)

Package 8 8-Pin Plastic Dip

4 1

0.005 ouu 0.055
(0.13)—> r- [ (1.40)
MIN MAX

o150 | 0495 (10.29) MAX r%.é%% (l%%)‘j
(3.81)
MIN 0.200

.20
I LA

Package 11 18-Pin Plastic Dip
P Em MO EE GG

q =

Tl T G o] T o G (o ]

oszs
23501 max

030 781

¥ - 0310 (7.87)
.1 10 279/
oon:;lsc U2 oz son rorax o?ﬁ\‘@:g) i : ....X
0.023 O3 322 & 2% (020 £ o rcsoownarve v
: -
. X 78) T
o 88 &% v
All Dimenslons In Inches and (millimeters) All Dimensions in inches and (millimeters)
Package 9 14-Pin Plastic Dip Package 12 20-Pin Plastic Dip
1
d swusa_ ¥
280 (7.112) 0.250 + 0.005
e et (6.350 + 0.127)
L W mpe L
770 (19.558) MAX —— ‘l‘ﬂol;:’x 0.030
060 (1,524 “ y Y (0.762)
i 0.130£0.005 0.040 200
E (3.302£0.127) —’! r'(a_oqs)wp (312215) I‘g—ﬁ m‘l%).-

L

10 (2794 1060 (1.524 023 (! f u? |%)
090 ( o4 (11 015 (.3810) ﬁ‘ .38

UL | e
023 (5842

All Dimensions in inches and (millimeters)

0.125 (0 508) F_(g :7%5:,

(8175 MIN 0.1000.010

0018:0003 || (25400254 00750005
(0.457£0.076) (1.905 +0.127)

Ali Dimensions In Inches and (millimeters)
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PACKAGE DATA

Package 13 8-Pin Ceramic Dip

0.060 3 (ggse))
0.060 0.384 (9.754)
00156  [*557% ((9.550))"‘
so 381‘)) | 11 l
- — 0.200
(5.08 |
4 | W
'T— pusy 0.027
5' 0265 \lar
(6.883) d
0.020 (0,508 § otes a0 8.223) 0.011 (0.280)
e Aoe))"“" ‘_omo‘tzz’s‘ S 178) 6223) (5% (5:329)
0.110 (2.794) 0.045 (1.143) . Y _4
b (LzEéE) 045 (1.143) 0.375 ;o 525)

All Dimensions in inches and (millimeters)

Package 16 20-Pin Ceramic Dip

aiminiclisinSalaleisl
1

0320 (8.128)
20 0.280 (/.
U WU DU
Je—————1.025 (26.036) MAX ————

0310 (7.874)
0.080 (1.524) 0.220 (6.096)
0015 (0.381)

0.175 (4.45) T 'L
| M 11
T ¥
0.015 (0.381
0.008 (0.203)
-
«—0.070 (1.778) 0.200 L_ 0415 (10.541) _ }
0.110 (2.794) 0.030 (0.762) 0.125 (3.175) 0.330 (8.382)
0.080 (2.286) . 0023 (0584)
4= 6015 (0.381)

All Dimensions ininches and (millimeters)

Package 14 (TO-116) 14-Pin Ceramic Dip

0.320 (8.128).
0.290 (7.368)
[e——0.785 (19.94) MAX 70
0.060 (1.524) 0.220 (6.096)
0.015 (0.381)
Jj 0.175 (4.45) il
MAX —11
o 9200 508 [ 00
o 125 (3.175) m L—
(1.778) 0.415 (10.541)
110 (2004 hE 8—?,% 0762) 0.330 (8.362) -’{
W

oms (o:m)

All Dimensions in inches and (millimeters)

Package 17

NONE

All Dimensions ininches and (millimeters)

Package 15 16-Pin Ceramic Dip

1

16
S e gy v e gy ey
[#———0.940 (21.34) MAX ——— |

0.060 (1.524)
Jj 0.015 (0.381)

0.175 (4.45)
AX

Package 18 PLCC-44

LA

i
oooaoonoooon

L gy o e g g e
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TOEAZ
SEMICONDUCTOR PACKAGE DATA

Package 19 (SO-8) Package 22 (SOT-23) TO-236AA
e 182 00y 0.020 (0.50) 0.0551 (1.40)
o8 (4767 0015 (0.37) "l l" 00472 (1.20)
HAHA I
8 S
g g 2;: 1 2 _ﬁ%‘ L_E
oy e T LJT:"E?‘L
—L g’gﬂg "6?3’56‘ 0%-9-
ji [-[]‘ H (060 §5or &5
0.050 e—0.208 (5.21) (0.45)
w2n oou (o 35) 0.189 (4.82)
e | —.1 1 CQ..:_Q.’ v ¥ ﬂ‘_)\ 0.0236

1,TE=—_—_==]}P ¥ ] MI_ | - 00780

020 0.0098 | »] 0033 | 00051 23%)’
9.008 (0.20). 0,000 0% 0.0040 (1.20) | 0.0034 ’
Teenm T ow  gEen 025 7oz G O @1m)
amm ot (0.10) (0.085)
All Dimensions in inches and (millimeters) All Dimensilons In inches and (millimeters)
Package 20 (SO-14) Package 23 (SOT-89) TO-243AA
0.344 574 0.181 (4.60
ARAAAANR om0 006z
X 0.056
" o] T —{ (1.80) f— e [
8‘:13 % (1.62) (1 40)
(@) (820 _L
I (5.79) OTO 0089
0.167 91 0.081
0.156 1 2 5 | B89 @229
4.25 229) (204)
o

HHH___+
oosoun)j i oou(oas) '_g‘%(%z‘o)_.l - : ; ; T T
|

.04 0.018 (0.48)
e | b SRS -
| (1.04) 0.020 (0.53) 0.017
(0.80) 0.018 (0.44) 5014
0008 020) T o089 T 0.009 LI._ 0.059 ~ 0014
W(‘ETB) 811753 ) %92“‘837,-! (1.50) 0.118 (3.00) (g-%)
B 88 Bsc BSC 0%
All Dimensions In inches and (millimeters) All Dimensions ininches and (millimeters)
Packann 24 IQN.1R) Dankamna 24 (QNOT_-142)
”W - ‘vv lv’ . uvnusv -7 \vv . l"\l,
0.304 (10.01) 0.080 (2.03)
0.383 (.750) . 0.070 (1.78) 0.055 (1.39)
H H H H E H H H 0024 )  |q—py 0.047 (1.20)
0.020 0
6 ’ ©s0 (L
i ocu (0.51) 3 4 0.098 (2.48)
: 1 2 0.083 (2.11)
& 88

] [} i

I

|._oou .46) y 21
o amsse S0 6 4 ) jD\_
|

Eﬁﬁﬁﬁﬁﬂi 4 -
- 0.024 (0.06)
X .20) X X X 0.018 (0.46;

@s  ©19) (0.83)  (0.45) 0.006 (0.150)

(1.35) (0.71) {0.38) 0.003 (0.085)

All Dimensions in Inches and (millimeters)

All Dimensions in inches and (millimeters)
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SEMICONDUCTOR
SECTION 5
PAGE(S)
ANO1 SD211A/SD215A APPLICATIONS TIP 5-3, 54

ANO2

ANO3

ANO4

ANO05

Design considerations for low Gate drive Voltage analog switches using low
Gamma Lateral D-MOS FETSs.

CDGA4469J APPLICATIONS NOTE

A total of 4 gain control circuits are described for the CDG4469J 8-Bit Digital
Controlled Attenuator. In addition, a distortion compensation circuit is described
and five performance curves for harmonic distortion, phase shift and attenuation
change with temperatures are provided.

SPICE PARAMETERS
A SD215DE, N-Channel, Depletion-Mode, Lateral D-MOS FET is used as an
example for DC, AC and TRANSIENT Analysis.

LATERAL D-MOS FIELD EFFECT TRANSISTORS CHARACTERISTICS
Includes cross-section diagrams, bias configurations and a discussion of key
parameters for Lateral D-MOS FETs.

A COMMON GATE OSCILLATOR CIRCUIT UTILIZING THE TZ403BD
Design considerations and test results for a single device, 390MHz Colpitts
Oscillator are discussed.

5-5, 5-6, 5-7

5-8, 5-9,

5-10, 5-11

5-12, 5-13
5-14, 5-15

5-16
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SEMICONDUCTOR

ANO1

DESIGN CONSIDERATIONS FOR ANALOG
SWITCHES USING LATERAL D-MOS FETs

INTRODUCTION

Two Lateral D-MOS FET products recently intro-
duced by Topaz Semiconductor, the SD211A and
SD215A have maximum values of ON Resistance
(rosom) Specified in practical analog switch config-
urations. The SD211A, normally used as a +30V
switch driver, also has applications as a +5V analog
switch.

CONFIGURATION
Ve
O ’ 3
VGS< F_
ry
Vg o S 1 r D Vo)
(S T4,
\:}
Figure 1
MAXIMUM VOLTAGES
vS(1) VG(2) VvB(3)
ANALOG INPUT CONTROL INPUT BODY
DEVICE VOLTAGE RANGE VOLTAGE RANGE VOLT.
SD211A -5.0V to +5.0V -10V to +15V -10v
SD215A -10V to +10V -15V to +15V -15V

(1) Maximum range of Analog Input Voltage (Vs) is
limited by the Source-Drain Breakdown Voltage
(BVsp) of the D-MOS FET. If the breakdown
voltage is exceeded the analog switch will have
high OFF Leakage.

(2) Control Input Voltage (Va) must be set so that it
turns the D-MOS FET OFF with the Analog Input
(Vs) at the most negative voltage and ON at the
most positive Analog Input voltage.

(3) As a minimum, Body Bias Voltage (Vs) is set to
the most negative point in the circuit to prevent
the Gate protective diode or internal device
diodes being forward biased under any condition
of applied voltages. In practice Vs should remain

negative with respect to Vs to avoid excessive
increases in Source-to-Body Capacitance.

DESIGN CONSIDERATIONS

The ON Resistance (rposom) Of the D-MOS FET
depends upon the Gate-Source Voltage (Ves) added
to Threshold Voltage (Vasam) of the FET. The lowest
or least voltage added to Threshold Voltage or high-
est ON Resistance is when the analog input is at the
most positive value. The following curve illustrates
ON Resistance change as a function of Analog
Input Voltage:

DRAIN-SOURCE ON RESISTANCE
—VS—
GATE-SOURCE VOLTAGE

1000 Py 7
Tt Ip = 1.0mA |SD215A
g o PULSE TEST -
$ a00l 4\ 80 uSEC 0.1% DUTY CYCLE _}
g [ ta=e2sc N
w U U
k =0.35
S 200 \ ( J
<
2 \
2@ 100 \-
@ INES
Z 60 o VBs = — 10V
L0 Vgs = o\‘—&
) P —
8 2
10
0 4 8 12 16
Vgs — GATE-SOURCE VOLTAGE (VOLTS)
Figure 2
GAMMA EFFECT

The actual Threshold Voltage in an analog switch
configuration is higher than the value on the data
sheet because of the effect of Body-Source Voltage
(Ves). The following curve illustrates change in
Threshold Voltage as a function of Body to Source
Bias Voltage:

5-3
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DESIGN CONSIDERATIONS FOR ANALOG
SWITCHES USING LATERAL D-MOS FETs
(continued)

GATE-SOURCE THRESHOLD VOLTAGE
—VS—
BODY-SOURCE BIAS VOLTAGE

& a0 T

= Vps = Vgs SD215A
-

3 Ip = 1.04A

2 Tp=+25°C

- .

a 30

I

73

&

s

5B 20

gg * //
€2

2

w

k10

«

I

£

173

& 0

> 0 -25 6.0 —75 —10

Vgg — BODY-SOURCE BIAS VOLTAGE (VOLTS)

Figure 3

The change or increase in Threshold Voltage with
Body to Source Bias Volitage applied is described by
the following equation:

Vasiam1 = Vasamo + k v/ |Ves|

The “k factor” or Gamma controls the increase in
Threshold Voltage or “Up Threshold” with Body
Voltage. Vasin also changes with temperature as
shown on the following curve:

GATE THRESHOLD VOLTAGE
—VS—
AMBIENT TEMPERATURE

@
E o1 —T

8 Ip = 1.04A

o Vbs = Ves ™
7] Vgg =0

g . sB

- —

1<) ™~

>

Q

2

Z o8

4 N

I

(=

w \

2 o4

Q

I

&

7]

L 0

> 50 25 0 +25 +50 +75 +100 +125 +150

Ta — AMBIENT TEMPERATURE (°C)

Figure 4

CONCLUSION

Low Gamma D-MOS FETs from Topaz Semicon-
ductor offer design solutions for low Gate Drive
Voltage Analog Switches.

DESIGN EXAMPLE:

Use an SD215A to switch a £1.0 Volt signal in a 5.0
Volt system. Compare test results to those obtained
with a competitor's SD215.

CONFIGURATION
Vg = 5.0V, WORST CASE Vg = 4.5V
0
Q
VGS( —
A
vg=:1.0v 3 o2 r__D_o
Vgs 'B
Vg=—-10V

Vasiom = +3.5V min., Vgs = -11V

Vasam1 = Vasamo + K \/ |Vss| (1)

1
loston = (2)
" K(Vason — Vasnn)
. Wu Co

Note: K is the Device Constant, K ~ uL

for this type of Lateral D-MOS, K =~ .003

TEST RESULTS

1. Topaz SD215A, (k = 0.35)
Vasinio Vasann Tosion)
0.75V 1.91V 209 ohms
1.00V 2.16V 248 ohms
1.25V 2.41V 305 ohms
1.50V 2.66V 396 ohms

2. Competitor's SD215, (k = 0.65)
Vasthio Vasinn TDS(on)
0.75V 2.90V 555 ohms
1.00v 3.15V 952 ohms
1.25V 3.40V 3300 ohms
1.50Vv 3.65V OFF
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DESIGN CONSIDERATIONS FOR THE
CDG4469J DIGITAL CONTROLLED ATTENUATOR

INTRODUCTION

Conventional methods of controlling amplifier gain
such as change of device transconductance or by
resistor divider networks can result in unwanted
phase shift or loss of bandwidth.

Typical low frequency gain control circuits involve
changing gain setting resistors which causes
changes in offset and, when compensated, adds
unwanted phase shift. To minimize both effects the
gain setting resistors will have to be of low value.

In high frequency applications a lot of extra circuitry
is required to compensate and stabilize circuits.
Here gain control is done mostly by varying the
transconductance of individual gain stages. The
result is a change from the optimum operating point
to one that is less desirable. The side effects are an
increase in noise, loss of bandwidth, shift in input
and output impedance and unwanted phase shift. In
narrow band ampilifiers this causes mismatch to
filters and the degradation of in-band frequency
components.

The CDG4469J Digital Controlled Attenuator meets
the need for an attenuation concept that overcomes
these problems and provides gain control over a
wide dynamic range. The CDG4469 allows gain
control over arange of 127.5dB in 0.5dB steps viaan
8-bit digital parallel control port over a wide fre-
quency range with constant input and output
impedance. Since the CDG4469 input and output
ports are strictly resistive, the device can be placed
directly in a DC path. This capability is very useful
when controlling the gain of an amplifier by the
feedback loop.

GAIN CONTROL CIRCUITS

Figure 1 shows a circuit for the CDG4469J used ina
high frequency gain control application.

CDG 4469)

Figure 1

The circuit uses an NPN transistor biased at the
optimum operating point with an RF choke as the
DC pass for the collector. The CDG4469 is AC
coupled to the collector of T1 and becomes the
effective load of that gain stage. The output of the
CDG4469 is then coupled to the input of the next
gain stage, T2 and sees an AC load of 453 ohms.
Gain can then be digital controlled with no effect on
the transfer characteristic.

An amplifier gain control circuit which includes a
band pass filter, where matching is critical, is shown
in figure 2:

-15v +15V

INPUT f f
o—

CDG 44693

OUTPUT
el
453 | B.P.F 4563

Figure 2

In this circuit the CDG4469 Attenuator can be
placed either in front or after the filter. A change in
gain of the Attenuator will have no effect on the
band-pass characteristic because input and output
impedances of the attenuator are constant. Since
the CDG4469 can handle large signals and has the
noise voltage characteristic of a 600 ohm resistor, it
can be placed in the circuit directly in front of the
amplifier.

5-5
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DESIGN CONSIDERATIONS FOR THE
CDG4469J DIGITAL CONTROLLED ATTENUATOR
(continued)

A circuit which controls gain by controlling the
amount of feedback is shown in Figure 3:

LT1028
OR EQUIV

OUTPUT

560

Figure 3

In the above circuit the CDG4469 is an excel-
lent choice because of wide bandwidth, low phase
shift and constant input and output impedance.
Placing a resistor across the attenuator limits the
maximum gain and leaves the amplifier in a control-
led operating range.

Should there be a need for attenuation only, the
CDGA4469 can be placed directly in the signal path
of an amplifier as shown in Figure 4:

—15V +15V
* * LT1028
INPUT OR EQUIV
h OUTPUT
CDG 4469J
453 -
5K 10K

Figure 4

As indicated above, the added noise voltage from
the CDG4469 is equal to that of a 600 ohm resistor
and is constant over the entire attenuation control
range.

DISTORTION COMPENSATION CIRCUIT

An attenuator/amplifier circuit which uses power
supply modulation to minimize total harmonic dis-
tortion is shown in Figure 5:

ATTENUATOR/AMPLIFIER

+15V

10uF <

ANALOG OUT
ANALOG IN 10 )

3
LOGIC CONTROL l =
ALL RESISTOR VALUES IN OHMS -15v
RANGE ~ +40 TO -87.5d8

FREQUENCY — UP TO 500KHz

Figure 5

In the above circuit a portion of the analog input is
added to the positive supply voitage because the
7.5K ohm resistor in series with the supply and the
650 ohm input resistor form a voltage divider net-
work. This modulates the ON resistance of the
internal FET switches to maintain constant insertion
loss over the analog voltage input range. The 10uF
capacitor used gives a low frequency corner of
about 20 Hz.

ATTENUATOR CHARACTERIZATION

Figures 6, 7 and 8 show total harmonic distortion
characteristics as a function of attenuation setting
and level of analog input. The compensation circuit
is the same as illustrated in Figure 5 above.

TOTAL HARMO\I[GIC DISTORTION
FREQUENCY

S

> 01

g ATTENUATION SETTING 0dB_~—— V—, V4= +15V

£ | ATTENUATION SETTING 0.5 dB= R =as00 | |
o«

o |

5 0.08 /,1 +

2 —— 3.0Vays

Q — |

2 —T

S oalm== ——=1r—"" | A" Vews

o r\ /4/ 0.5 VRn}ls

T ‘\_——-' 77 1

2 = . l Vin [

5 0.00 -

2 "oa 1 10 50 100 200

/- FREQUENCY (kHz)

Figure 6
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DESIGN CONSIDERATIONS FOR THE
CDG4469J DIGITAL CONTROLLED ATTENUATOR
(continued)

TOTAL HARMONIC DISTORTION
FREQUENCY

®
> 0.6 —
3 ATTENUATION SETTING 1.0 dB—~~— V—, V4= +15V
I [ —ATTENUATION SETTING 2.0 dB R =4500
c [ —— |
o 012 30Vaus T 1
5 . RMS
Q
L o008
g
. -
z —— 10 Vams
< 0.04 [ e 0.5 Vams
z = Lt
z = — —
< I Vin
= 0.00
=4 0.1 1 10 50 100 200
/ — FREQUENCY (kHz)
Figure 7
TOTAL HARMONIC DISTORTION
—VS—
R FREQUENCY
z 016 T T v
< ATTENUATION SETTING 4.0 dB ——=—| V-, V4 = £15V
E [~ ATTENUATION SETTING 8.0 R, =450Q A
—— }
g on i ‘"leasT—ﬂ
2
2 o008 30V
g — // =] o
S k= — OVRus
T 004 P L 05 Vams
= S—— =
P R T Vin
5 000
e 0.1 1 10 50 100 200
7 — FREQUENCY (kHz)
Figure 8

Figure 9 shows attenuation change -vs- attenuation
setting -vs- ambient temperature. All attenuation
changes are referenced to 0dB at an ambient
temperature of +25°C.

ATTENUATION CHANGE

—VS— ATTENUATION SETTING
—VS— AMBIENT TEMPERATURE

— 02 T T
g V-, Vi = £16V
2 R - 4500, /= 1 kHz )
8 oo % Ta = +50°C
< T ]
5 Ta=+75°C T = +100°C
g 02 Ta-+125°C
g P—_—
2 —0a NS
I
& s\
-06
o 4 8 12 16
ATTENUATION SETTING (dB)
Figure 9

Figure 10 shows phase shift characteristics as a
function of attenuation setting and logarithmic
change in frequency.

PHASE ANGLE —VS— FREQUENCY

—VS—
ATTENUATION SETTING
OV V.
AL - 4500 | // ) /;
c %0 /g 7
) 4084 ‘,/)" {da
z TINNT
; 30 /5/ :‘\E\O.Sd
g 20d
E AN
Y ATTENUATION SETTING
b 2 4 6 8 10 15 20 50

f—~ FREQUENCY (MHz)

Figure 10

OTHER DESIGN CONSIDERATIONS

Analog input ground (pin 2) and analog output
ground (pin 10) must be connected to a common
point. Logic control ground (pin 4) is separate from
analog ground.

The CDG4469 can be placed at the optimum point
in any circuit and be controlled by a digital line. With
latches added in front of the control inputs the
CDGA4469 attenuation settings can be retained until
it is necessary to update them. This concept is very
useful when the CDG4469 is controlled by a
computer.

If attenuation steps of less than 0.5dB are required
two CDG4469's can be connected in parallel. With
two attenuators in parallel attenuation is 0.25dB per
step and the total attenuation range is 63.75dB.

CONCLUSION

The CDG4469 attenuator with constant input and
output impedance regardless of attenuation setting
is adding new dimensions to the design of gain
controlled amplifiers. The CDG4469 attenuation
accuracy is maintained up to about 500KHz with full
attenuation range and up to 5.0MHz with 6 bits or
31.5dB of attenuation range.
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SPICE PARAMETERS AND MODELS N-CHANNEL,
DEPLETION-MODE LATERAL D-MOS FETs

INTRODUCTION

The popularity of SPICE simulation programs run on PCs has
resulted in requests for SPICE Models of Topaz Semicon-
ductor’s devices. With the help of IS-Spice™ and INTU-
SCOPE" programs, a DC model was generated for the
SD215DE, an N-Channel, enhancement-mode, small signal,
Lateral D-MOS Field Effect Transistor. Using design and
process calculations and package measurements, additional
SPICE parameters were obtained to complete the AC and
Transient models. A complete listing of SPICE 2 Model
Parameters is included at Appendix A.

The following types of analysis can be run on Lateral D-MOS
FETs using the INTUSOFT programs.

1. DC Analysis
a. Operating Point
b. Transfer Function sensitivity
c. Curve families

2. AC Analysis
a. Transfer Function
b. Frequency Response

c. Distortion
d. Noise
3. Transient Analysis
a. Switching
b. Non-linear time domain
c. Fourier
DC ANALYSIS

The DC Model equations for the example are as follows;
Linear Region (Vgs > V1 and Vpg < Vgs - V1H)

Ios = "I (Vis-Vri-Vos/2) Vos(1 + LAMBDA-Vpg)
Saturation Region (Vgs > V1y and Vps > Vgs - VTH)
Ips = 5 W (Vas - V)2 (1 + LAMBDA -Vps)

V1H = V1o + GAMMA - (v/PHI - Vgg - +/PHI

)
KP' = KP [(% ( UCRIT - Tox )]

Vgs - VT - UTRA - Vpg
KP = UO - Cox
Coy = £0X
OX TOX

1. IS-Spice and INTU-SCOPE are copyrighted trade names of Intusoft,
San Pedro, CA 90734-6607

£g = 10.36 x 103 F/CM (Silicon permittivity)
£ox = 3.45 x 108 F/CM (Silicon Dioxide permittivity)

The SD215 DC Model is illustrated in Figure 1,

Figure 1. DUT and Model Nodes

The SD215 SPICE 2 Model Parameters are listed below;

SD215DC
TYPE NMOS
LEVEL 2.000
VTO 1.000
KP 114D-05
GAMMA .600
PHI .760
LAMBDA 1.00D-02
TOX 1.00D-07
TPG .000
uo 330.000
UCRIT 1.00D+04
UEXP .240
UTRA .500

The Input Listing for DC Analysis is as follows;

*SD215DC
M1 4 3 1 2 SD215DC L=14E-6 W=91E-4
AD=2.4E-8 AS=3E-8 PD=9.1E-4 PS=9.1E-4 OFF
VGS 3 0 DC 10

VDS 4 0 DC 10

VBS 0 2 DC 0

VS8S 1 0 DC 0

MODEL SD215DC NMOS LEVEL=2

+ LAMBDA=1E-2 PHI=0.76 GAMMA=0.6

+ VTO=1.0 TOX=1E-7 TPG=0

+ UO=330 UCRIT=1E4 UEXP=0.24 UTRA=0.5
.DC VDS 0 10 0.5 VGS 0 10 1

_OPTIONS LIMPTS=500

PRINT DC V(4) I(VSS)

END

0-88-6



TORPAZ ANO3

SEMICONDUCTOR
DC ANALYSIS (Continued) The SD215DE SPICE 2 Model Parameters are listed below;
Calculated and measured values for ‘Family Characteristics’ TYPE 30,51/5‘82
are illustrated in Figure 2; LEVEL 2.000
50 ] vTO 1.000
KP 1.14D-05
4 .v~,l AVA/W .L GAMMA .600
u[v~/ // I PHI .760
el LAMBDA 1.00D-02
35 l/ Y. CBD 2.80D-12
H cBS 1.60D-11
T / M 1S 1.00D-15
2 PB 050
g€ CGSO 4.60D-10
% CGDO 770D-11
: = av CGBO 3.00D0-09
& Js 2.88D-07
[N Ay TOX 1.00D-07
AN iVl & NFS 8.10D+10
A : TPG 000
5 . | uo 330.000
%V UCRIT 1.00D+04
0 10 20 30 40 50 60 720 80 90 10 Sséi §;g
Vos—DRAIN-SOURCE VOLTAGE—(Volts) NEFF 5.010
OTHER: Vps = 0
“—--" MEASURED VALUES
The Input Listing for AC calculations is as follows;
Figure 2: SD215 Family Characteristics VIN 1 0 DC 5 AC 1
VDD 6 0 DC 20
AC ANALYSIS RL 6 5 5700HMS
o . LG 1 3 4NH
The SD215 chip ina TO-72 package isdenotedas SD215DE. | g 2 o anH
The AC Model is shown in Figure 3; LD 5 4 4NH

CGS 1 0 031PF
CDS 5§ 0 0.34PF

CGD 1 5 0.03PF

M1 4 3 2 2 SD215AC L=14E-6 W=Q1E-4
AD=24E-8 AS=3E-8 PD=9.1E-4 PS=91E-4
.MODEL SD215AC NMOS LEVEL=2

+ LAMBDA=1E-2 PHI=0.76 GAMMA=0.6

+ VTO=10 TOX=1E-7 TPG=0

+1S=1E-15 PB=0.05 JS=2.88E-7

+ NFS=8.1E10 NEFF=5.01

UO=330 UCRIT=1E4 UEXP=0.24 UTRA=0.5
CGSO0=4.6E-10 CGDO=7.7E-11 CGBO=3E-9
CBD=2.8E-12 CBS=1.6E-11

.AC DEC 50 1MEGHZ 1GHZ

.PRINT AC V(5) V(1) I(VDD)

.END

+ + +

Figure 3: AC Model
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AC ANALYSIS (Continued)

A frequency response curve using calculated values is
shown in Figure 4,

9b—— Vin = 10V

Vour—OUTPUT VOLTAGE— (Votts)
@«

1 5 10 20 50 100 200 500 1000

{—~FREQUENCY—(MHz)

Figure 4: Voltage Gain vs. Frequency

TRANSIENT ANALYSIS
The SD215 DE Switching Model is shown in Figure 5;

Voo

Figure 5: Switching Model

The SD215DE SPICE 2 Model Parameters for switching are
identical to AC ANALYSIS Parameters listed above.

The input listing for switching time calculations is as follows;

R1 1 7 5100HMS

R2 7 0 510HMS

RS1 7 0 1MEGOHMS

CS1 7 0 2PF

RS2 5 0 1MEGOHMS

CS2 5 0 2PF

RL 6 5 6800HMS

RG 1 0 5100HMs

CGS 1 0 0.31PF

CDS5 0 0.34PF

CDG 1 5 0.03PF

LG 1 3 4NH

LS 2 0 2NH

LD 5 4 4NH

M1 4 3 2 2 SD215SW L=14E-6 W=91E-4 AD=2.4E-8
AS=3E-8 PD=91E-4 PS=9.1E-4

VIN 1 0 AC 1 PULSE 0 10 0 INS 1NS 3NS 20NS
VDD 6 0 DC 5

MODEL SD215SW NMOS LEVEL=2

+ LAMBDA=1E-2 PHI=0.76 GAMMA=0.6

+ VTO=1.0 TOX=1E-7 TPG=0

+ NFS=8.1E-10 NEFF=5.01

+ UO=330 UCRIT=1E4 UEXP=0.24 UTRA=0.5
+1S=1E-15 PB=0.05 JS=2.88E-7

+ CGSO=4.6E-10 CGDO=7.7E-11

+ CBD=2.8E-12 CBS=1.6E-11

TRAN 1NS 20NS

PRINT TRAN V(5) V(7)

END

Turn ON and Turn OFF delay are not included in results.
Calculated values for Rise and Fall Times are shown in
Figure 6;

CGBO=3E-9

RISE AND FALL TIMES

p—

Vi

Ry =
1000 6800
/ il
10000
y
/4

CH1 V(5) vs TIME CURSOR LEFT RIGHT DIFFERENCE
YSCALE 1v/DIV
YZERO 5.00V VER 5.00v 5.01v 7.29MV
XSCALE 2NSEC/DIV
XZERO 10.0NSEC HOR 5.00E-16SEC  19.9NSEC 19.9NSEC
CH2 V(7) vs TIME CURSOR LEFT RIGHT DIFFERENCE
YSCALE 100MV/DIV
YZERO 500MV VER 102NV 102NV 0.00E0V
XSCALE 2NSEC/DIV
XZERO 10.0NSEC HOR 5.00E-16SEC  19.9NSEC 19.9NSEC

Figure 6. Rise and Fall Times
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CONCLUSION APPENDIX A
SPICE 2 Model Parameters when combined with accurate =~ SD215 SPICE 2 Model Parameters
circuit models are a very useful tool for evaluating the
performance of D-MOS FETs in switching and amplifier =~ Spice Keyword Value Units
configurations. The examples illustrated above form only a L 1.4E-6 M
very small portion of the work completed to date. Contact w 9'1 E-4 M
Topaz Semiconductor direct for additional data on the SD215 ' 2
and other D-MOS FET products AD 24E-8 M
) AS 3E-8 M2
In addition to the SD215, Topaz manufactures many other PD 91E-4 M
high performance Lateral and Vertical Technology D-MOS
Field Effect Transistors and CMOS/D-MOS Integrated Cir- PS 91E-4 M
cuits. CMOS/D-MOS [Cs are offered as end products such V1O 10 V_1
as Analog Switches and Multiplexers or contained in Digital LAMBDA 1.58-2 V| %
Controlled Attenuator hybrid products. For additional product GAMMA 0.6 v
information on discrete products and ICs refer to product PHI 076 v
selector guides contained in the current Data Book. A TPG 0 —
summary listing of the types of discrete D-MOS FETs offered TOX 1E-7 M
by Topaz is given below; NFS 8.1E-10 em2
1. Small-Signal, Enhancement-Mode, N-Channel Lateral ~ NEFF 5.01 —
D-MOS. 10-30V and 50-70 ohms. PB 0.05 v
2. Small-Signal, Depletion Mode, N-Channel Lateral D- 1S 1E-15 A
MOS. 10-20V and 75-150 ohms. JS 2.88E-7 A/M2
3. Medium-Power, Enhancement-Mode, N-Channel Lateral uo 330 CM2/V-S
D-MOS. 20-25V and 4-8 ohms. UCRIT 1E4 Viem
UTRA 0.5 —
4. Medium-Power and High-Voltage, Enhancement Mode,
N-Channel Lateral D-MOS. 60-100V and 9-10 ohms. UEXP 0.24 —
. . CBD 2.8E-12 F
5. Small-Signal and Medium Power, Enhancement Mode, cBS 1.6E-11 F
N-Channel, Vertical D-MOS. 40-800V and 0.4-700 ohms. CGDO 77E-11 F/M
6. Small-Signal and Medium Power, Enhancement Mode, = CGSO 4.6E-10 F/M
P-Channel, Vertical D-MOS. -40V to -400V and 5 ohms CGBO 3E-9 vy,

to 700 ohms.
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LATERAL D-MOS FIELD EFFECT
TRANSISTORS CHARACTERISTICS

INTRODUCTION

D-MOS is an acronym for “double diffused metal oxide
semiconductor”. Originally introduced in the early 1970’s the
technology has evolved into two distinct product types,
Lateral and Vertical D-MOS. This application note discusses
the three types of Lateral D-MOS available from Topaz
Semiconductor.

CROSS-SECTIONAL DIAGRAMS

(1) N-Channel, Enhancement and Depletion Mode structure.

Figure 1.

SOURCE GATE

I odm 1

BODY (SUBSTRATE)

Note: Enhancement and Depletion mode types have identical cross-
sections. The mode of the device is set by Threshold Shift Implant.

(2) N-Channel, Enhancement Mode, RESURF structure

Figure 2.
| e |
TS TR
1

BODY (SUBSTRATE)

BIAS CONFIGURATIONS

(1) Enhancement Mode

Figure 3.

0 TO +BVps (SOURCE = 0V)
DRAIN

Figure 4.

0 TO +BVps (SOURCE = 0V)
DRAIN

+BVox +8V

oX
(W/O DIODE) BODY (W/O DIODE)
-Vg TO +BVge 0 TO +BVgs
(W/ DIODE) 0 TO -BVss (W/ DIODE)

GATE i GATE |

L

GATE PROTECTIVE

GATE PROTE
DIODE (OPTIONAL) S

DIODE (OPTIONAL|
¢ ) SOURCE
ov

SOURCE
0 TO +BVsp (DRAIN = 0V)

Four-terminal Three-terminal

An example of ‘Family Characteristics’ applicable to three
and four terminal Enhancement-Mode devices is shown in
Figure 5;

Figure 5.
OUTPUT CHARACTERISTIC SD210
140 T T T
BS ~
PULSE TEST
120~ 8ouSec, 1% DUTY CYCLE
Ves =
2 100
E
C v
g 0 ]
© v
E 8V
g 60 ]
<
H ™
o
A
2 / / av
2v
"o 2 4 6 8 0 12 14

VGs—DRAIN-SOURCE VOLTAGE —(VOLTS)

A three-terminal device, because the Body (Substrate) pin is
connected to the Source, has a parasitic diode between the
Drain and Source in the same way as a Vertical technology
D-MOS FET. Four-terminal Lateral D-MOS has an advantage
over Vertical D-MOS for ultra-high-speed and up to £10V
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analog switch applications because a switching circuit can
be implemented with a single device with low capacitance.
Lateral D-MOS devices with RESURF layers were introduced
to fill the need for high speed switch drivers capable of
operating at up to +100 volts. Epitaxial Lateral devices as a
trade-off have low Source-Drain Break-down voltages
(BVgpx) and as such are not appropriate for four-terminal
analog switch applications but have the ultra high speed
characteristics of Lateral D-MOS.

(2) Depletion Mode

Figure 6.

0TO *BVDB éSMO':IRCE =0V)

BODY
GATE

-Vg TO +BVga
GATE PROTECTIVE
DIODE
SOURCE
0 TO +BVgp (DRAIN = 0V)

An example of ‘Family Characteristics’ for Depletion Mode
devices is shown in Figure 7;

Figure 7.
OUTPUT CHARACTERISTIC TZ5911
35 I
Ves = -5.6V Vos =
30 +1.4V
/ +1.2v
’g‘ 25 / / 1.0V
7/ mmum
z /

i 2 0.6V
g ////; e
g s (/& 02V

< V ~ o
5[ / 0.2v

o 10 0.
2 av
5 P 0.8V
. -1.0V
— 12v
0 -14v

0 2 4 6 8 10 12 14

Vps—DRAIN-SOURCE VOLTAGE—(VOLTS)

In analog circuits Depletion-Mode (normally-on) Lateral D-
MOS devices when compared to Enhancement Mode
(normally-off) devices can offer advantages by choice of
optimum operating point. Gate voltages positive with respect
to the Source can be used to increase the dynamic range.

IMPORTANT DEVICE CHARACTERISTICS
(1) Body Bias Effect

Also called Gamma or Up-Threshold Voltage, this effect
is presentin all Lateral D-MOS FETs and is an important
concern in any 4-terminal circuit such as a low Gate
drive voltage analog switch. Body Bias Effect, which is
defined as the change (increase) in Gate Threshold
Voltage with Body to Source bias voltage applied, is
described by the following equation;

Vastn)1 = Vasithyo + Kk V|Vas|
The lower the “k factor” or Gamma the better the
performance in circuits such as low Gate Drive Voltage
analog switches. The “k factor” is not a direct specified
parameter but is included in test conditions for rpg(on) 0N
data sheets for low Gamma devices such as the SD211A/
SD215A.

The following curves show the effect of Gamma on Gate
Threshold Voltage and Drain-Source ON Resistance.

GATE-SOURCE THRESHOLD VOLTAGE

[ N —V8—
Figu e8 BODY-SOURCE BIAS VOLTAGE
40
Vps = V
8 l: % 0k
g Ta - +25°C
§ K = 0.65
30
9 /’
<]
& /
g
@
z 3 20 2 ———
g8 /‘ K = 035
g
g
o 10
L
£
7
2
0
[) 25 5.0 75 K
Ves—BODY-SOURCE BIAS VOLTAGE (VOLTS)
Figure 9.

DRAIN-SOURCE ON RESISTANCE
—vg—
GATE-SOURCE VOLTAGE

n =

Ip = 1.0mA

T PULSE TEST 4
1 804SEC 0.1% DUTY CYCLE]
|\ Ta = +25°C 4

|ttt

L
L
gt

ros(oN)—ON RESISTANCE (OHMS)

0 4 8 12 16
Vgs—GATE-SOURCE VOLTAGE (VOLTS)
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(2) Gate-Source Threshold Voltage (Vgstny or Vr)

Gate Threshold Voltage is temperature dependent. Vt
change as a function of ambient temperature and
Gamma is illustrated below.

Figure 10.
GATE THRESHOLD VOLTAGE
e
AMBIENT TEMPERATURE
4.0 T T
Ip = 1.0uA
Vos = V
7 KD=90 SSGS —J
2
g 3.0
!
8 Ves = -10V
3 29 —
8
[
E ———
E ——
] Ves = 0
L Ves = 0 N~
: L1
0

-50 -25 0 +25 450 475 +100 +125 +150

Ta—AMBIENT TEMPERATURE (°C)

(3) Breakdown Voltages vs Ambient Temperature

Source to Drain Breakdown Voltage (BVgp) and Drain to
Source Breakdown Voltage increase as temperature
increases provided that leakages have not increased
above test currents used to measure breakdown voltages.
BVgp and BVpg also decrease as temperature decreases.
Breakdown voltages as a function of ambient temper-
ature are illustrated in Figure 11;

Figure 11.

BREAKDOWN VOLTAGES
—vs—
TEMPERATURE

SD210, SD211

70

@
[
% BVps @ Ip = 104A, Vs = Ves = 0
2]
4
g o
5
2 a0
;
& ol _B¥so@ls - 10n, Voo - Veo - -5V
X
5 ~
@
& 1 ™~
)
b a— 725 %0 #7500 4125

Ta—AMBIENT TEMPERATURE—(°C)

(4) Leakage Currents vs Ambient Temperature

Source to Drain Leakage (lsp) and Drain to Source
Leakage (lps) increase as temperature increases.
However, the leakage multiplication factor for an increase
of 100°C (+25 to +125°C) can vary from 3X to 100X with
typical increases about 10X. Another reason leakages do
not muitiply as much as expected is because some
leakage seen at +25°C is due to package conductance.
Typical values of Igp and Ipg and how they vary with
temperature are illustrated in Figure 12;

Gate to Body Leakage Currents (Iggs or lgsgs) fall into
two categories, leakage across non-diode protected
Gates with no noticeable leakage multiplication with
temperature and second leakage across Gate protected
devices where leakage does multiply across the protective
diode. A very important consideration in measuring
leakage is to make sure that the Gate, which is ultra ESD
sensitive even on devices with Gate protective diodes, is
not damaged during the test. The best approach is todo
a leakage test where voltage is applied and current is
compared to a limit instead of a breakdown test where
current is forced and voltage drop is compared to a limit.
This is especially true on non-Gate protected devices.
Leakage currents as a function of ambient temperature
are illustrated in Figure 13;
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Figure 12 i i ure
g CHANNEL LEAKAGES (5) On Resistance vs Ambient Temperat
v . . .
AMBIENT TEMPERATURE Dranp to Source ON' Resistance (rps(on)) |ncrease§ as
ambient temperature increases and decreases as ambient
° o temperature decreases. For worst case design assume
that rps(on) increases +0.7% per degree Centigrade
0 increase in temperature. In actual practice the TC is
about +0.5% per degree Centigrade. Typical curves of
20 On Resistance vs temperature for the SD210-SD215
series are shown in Figure 14.
1.0
g Figure 14.
¥ W DRAIN-SOURCE ON RESISTANCE
K —Vg—
g / GATE-SOURCE VOLTAGE
20
1000
—-'é% v L~ T SD210—SD215—F | - 1mA. Vas - 0—]
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10 — —p 3 - 80uSEC —]
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A COMMON GATE OSCILLATOR CIRCUIT
UTILIZING THE TZ403BD

INTRODUCTION

The TZ403BD was selected for a single device Colpitts
oscillator design because of low part cost while at the same
time offering the high performance of Lateral D-MOS.

CIRCUIT DESCRIPTION

The circuit selected is illustrated in Figure 1;

Figure 1. 390MHz Oscillator

_[ < Ry

Cq
22nF T S 100K

+10v

I Cq 10pF

Cs 2pF

68nH

The single device Colpitts oscillator design shown above
was selected because it should have very low even harmonics
and no odd harmonics in the output while operating over a
wide range. The tuned circuitis connected from the Drain of
the TZ403 to the supply voltage with a capacitor divider
which feeds into the Source of the TZ403 for oscillation. The
Source resistor is selected to establish a stable operating
point. The voltage across the resistor should be equal to the
Gate Source voltage at the operating point. For the purest
possible oscillation the total peak-to-peak swing across the
tuned circuit and the Source should not exceed the supply
voltage.

TEST RESULTS

The circuit was checked out on a bread-board at frequencies
up to 400MHz and showed no noticeable odd harmonics and
even harmonics down -50dB. In computer analysis the
circuit was simulated without the feedback loop by inserting
a signal into the Source connection as in the actual circuit.

The following computed data shows phase and amplitude
response of the tuned circuit and the feedback port.

Figure 2. TZ403BD Oscillator Response

4 T -
R | A
2 \
2
g /
2 21— 7 o ]
3 [
By
4_4——-—1-/ ...... rr——
0 LS Lo
3e+08 3.5e+08 4e+08 4.5+08 5e+08
FREQUENCY
— OUTPUT
....... FEEDBACK
Figure 3. TZ403BD Oscillator Phase
200
w |
7]
<
I
a
. N )., ..............
-50
3e+08 3.5e+08 4e+08 4.5e+08 5e+08
FREQUENCY
——— OUTPUT
....... FEEDBACK

A damping resistor may have to be added across the tuned
circuit to maintain a constant “Q” with device and other
component variations. The capacitor divider should be
around 5:1 fora “Q” of 25. For higher “Q” values the ratio has
to increase. Since the TZ403BD has very low interelectrode
capacitances, the stability of the tuned circuit will be mostly
determined by external components.
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SALES REPRESENTATIVES AND DISTRIBUTORS

SALES REPRESENTATIVES—U.S.

ALABAMA

R.O. Whitesell & Associates
2227 Drake Avenue S.W.
Suite 10-F

PO. Box 1797

Huntsville, AL 35807-0797
(205) 883-5110

FAX (205) 882-9626

ALASKA
(Call Topaz Direct)

ARIZONA

Cantec Sales, Inc.

4645 S. Lakeshore Drive
Suite 4

Tempe, AZ 85282-7152
(602) 345-1276

FAX (602) 345-1197

ARKANSAS
(See Texas)

CALIFORNIA (North)
Tri-Par Associates, Inc.
2471 Autumnvale Drive
Suite G

San Jose, CA 95131
(408) 262-3190

FAX (408) 263-7133

CALIFORNIA (South)
Plustronics

15303 Ventura Blvd.
Suite 700

Sherman Oaks, CA 91403
(818) 995-8908

FAX (818) 995-8929

Plustronics

3901 Westerly Place

Suite 115

Newport Beach, CA 92660
(714) 476-8009

FAX (714) 476-0717

CALIFORNIA (San Diego)
Mesa Components Inc.
7525 Convoy Court
San Diego, CA 92111
(619) 278-8021

FAX (619) 576-0964

COLORADO

Wescom Marketing Inc.
4851 Independence St.

Suite 159

Wheat Ridge, CO 80033
(303) 422-8957

FAX (303) 422-9892

CONNECTICUT

Data Mark, Inc.

2514 Boston Post Rd.
Suite 7C

Guilford, CT 06437
(203) 453-0575

FAX (203) 453-5935

DELAWARE
(See New Jersey—South)

FLORIDA

Electrocomp Associates, Inc.
3442 East Lake Rd.

Suite 318

Palm Harbor, FL 34685

(813) 787-6669

FAX (813) 787-6295

Electrocomp Associates, Inc.

700 W. Hillsboro Bivd.
Bldg. 3, Suite 105
Deerfield Beach, FL 33441
(305) 429-0802

FAX (305) 427-7341
GEORGIA

R.O. Whitesell & Associates
3091 Holcomb Bridge Rd.
Suite N1

Norcross, GA 30071-1320
(404) 449-9190

FAX (404) 449-9197
HAWAII

(Call Topaz Direct)

IDAHO (North)
(See Oregon)
IDAHO (South)
(See Utah)

ILLINOIS

Phoenix Electronic Sales Inc.

3419C North Kennicott Ave.
Arlington Heights, IL 60004
(312) 394-4422

FAX (312) 394-5834

INDIANA

R.O. Whitesell & Associates
6691 E. Washington St.

PO. Box 19904
Indianapolis, IN 46219-0904
(317) 359-9283

FAX (317) 359-2091

R.O. Whitesell & Associates
3426 Taylor Street

Fort Wayne, IN 46802-4793
(219) 432-5591

FAX (219) 432-8823

R.O. Whitesell & Associates
1800 South Plate Street
Kokomo, IN 46902-5730
(317) 457-9127

FAX (317) 456-1234

IOWA

Advanced Technical Sales
375 Collins Road, N.E.
Cedar Rapids, IA 52402
(319) 365-3150

FAX (319) 393-7258

KANSAS

Advanced Technical Sales
601 N. Mur-Len

Suite 8

Olathe, KS 66062

(913) 782-8702

FAX (913) 782-8641

KENTUCKY

R.O. Whitesell & Associates
313 La Grange Road, Suite 201
PO. Box 797

Pewee Valley, KY 40056-9998
(502) 241-1441

FAX (502) 241-4533

LOUISIANA
(See Texas)

MAINE
(See Massachusetts)

MARYLAND
(See Virginia)

MASSACHUSETTS

Kanan Associates

123 Highland Avenue

Needham Heights, MA 02194-3005
(617) 449-7400

FAX (617) 449-7407

MICHIGAN

R.O. Whitesell & Associates
18444 West 10 Mile Road
Southfield, M| 48075-2658
(313) 559-5454

FAX (313) 559-9643

R.O. Whitesell & Associates
1822 Hilltop Road

St. Joseph, Ml 49085-2307
(616) 983-7337

FAX (616) 983-6506

R.O. Whitesell & Associates

688 Cascade West Parkway S.E.
Grand Rapids, Ml 49506-2187
(616) 942-5420

FAX (616) 942-1173
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TEORAZ

SEMICONDUCTOR

SALES REPRESENTATIVES AND DISTRIBUTORS

SALES REPRESENTATIVES—U.S.

R.O. Whitesell & Associates
8332 Office Park Drive
Suite A

Grand Blanc, M| 48439-2035
(313) 695-0770

FAX (313) 695-2732

MINNESOTA

2-M Sales, Inc.

1601 E. Highway 13
Suite 200

Burnsville, MN 55337
(612) 890-7774

MISSISSIPPI
(See Alabama)

MISSOURI

Advanced Technical Sales
1810 Craig Road

Suite 213

St. Louis, MO 63146

(314) 878-2921

FAX (314) 878-1994

MONTANA
(See Colorado)

NEBRASKA
(See Kansas)

NEVADA (North)
(See California North)

NEVADA (South)
(See California South)

NEW HAMPSHIRE
Kanan Associates
118 West River Road
Hookset, NH 03106
(603) 645-0209

FAX (603) 645-0034

NEW JERSEY (North)

North East Components Co. Inc.

189-191 Godwin Avenue
Wyckoff, NJ 07481
(201) 848-1100

FAX (201) 848-1102

NEW JERSEY (South)
Jack McCoy, Inc.

9 Chester Avenue
Medford, NJ 08055
(609) 953-0770

FAX (609) 953-1238

NEW MEXICO
(See Arizona)

NEW YORK (Upstate)
L-Mar Asociates, Inc.

349 W. Commercial Street
Suite 2285

E. Rochester, NY 14445
(716) 381-9100

FAX (716) 381-9180

NEW YORK (City)
(See New Jersey - North)

NORTH CAROLINA

R.O. Whitesell & Associates
1515 Cornwallis Drive

Suite G-103

Greensboro, NC 27408-6311
(919) 273-1945

FAX (919) 273-8768

NORTH DAKOTA
(See Minnesota)

OHIO

R.O. Whitesell & Associates
4133 South Dixie Avenue
Dayton, OH 45439-2192
(513) 298-9546

FAX ((513) 298-2586

R.O. Whitesell & Associates
1172 West Galbraith
Cincinnati, OH 45231-5687
(513) 521-2290

FAX (513) 521-6016

R.O. Whitesell & Associates
6000 West Creek Road
Suite 21

Cleveland, OH 44131-2139
(216) 447-9020

FAX (216) 447-0260

R.O. Whitesell & Associates
6161 Busch Blvd.

Suite 108

Columbus, OH 43229-2589
(614) 888-9396

FAX (614) 888-8792

OKLAHOMA
(See Texas)

OREGON

Electronics Sources, Inc.
6700 S.W. 105th

Suite 305

Beaverton, OR 97005
(503) 627-0838

FAX (503) 627-0238

PENNSYLVANIA (East)
(See New Jersey - South)

PENNSYLVANIA (West)

R.O. Whitesell & Associates
1360 Old Freeport Road
Pittsburgh, PA 15238-3163
(412) 963-6161

FAX (412) 963-0620

RHODE ISLAND
(See Massachusetts)

SOUTH CAROLINA
(See North Carolina)

SOUTH DAKOTA
(See Minnesota)

TENNESSEE (East)

R.O. Whitesell & Associates
9208 Kingston Pike

Suite 358

Knoxville, TN 37922-2317
(615) 694-9476

FAX (615) 691-9693

TENNESSEE (West)

R.O. Whitesell & Associates
5600 Brookwood Terrace
Suite 357

Nashville, TN 37205-1408
(615) 352-4760

FAX (615) 352-1511

TEXAS

Encore Technology Components
1315 Sam Bass Circle

Suite B1

Round Rock, TX 78681

(512) 388-7930

FAX (512) 388-1596

Encore Technology Components
2050 Collins Blvd.

Suite 128

Dallas, TX 75080

(214) 669-0232

FAX (214) 644-4398

UTAH

Wescom Marketing Inc.
3499 S. Main

Salt Lake City, UT 84115
(801) 269-0419

FAX (801) 269-0665

VERMONT
(See Massachusetts)

VIRGINIA

Pantech, Inc.

8136 Old Keene Mill Ct.
Suite A201

Springfield, VA 22152-1843
(703) 451-5700

FAX (703) 451-5949
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TOFAZ

SEMICONDUCTOR

SALES REPRESENTATIVES AND DISTRIBUTORS

SALES REPRESENTATIVES—U.S.

WASHINGTON
Electronic Sources, Inc.
300 120th Avenue N.E.
Bldg. 1, Suite 100
Bellevue, WA 98005
(206) 451-3500

FAX (206) 451-1038

WASHINGTON, D.C.
(See Virginia)

U.S. DISTRIBUTORS

CALIFORNIA

Pacesetter Electronics, Inc.
5137 N. Careton Drive
Agoura Hills, CA 91301
(818) 391-3984

Pacesetter Electronics, Inc.
5417 E. La Palma Ave.
Anaheim, CA 92817-0803
(714) 777-4711 (800) 548-PACE
FAX (714) 777-0410

Pacesetter Electronics, Inc.
2107 North First St.

Suite 690

San Jose, CA 95110

(408) 436-8822

FAX (408) 436-8928

Neumann Electronics
8535 Arjons Dr., Suite K
San Diego, CA 92126
(619) 695-3005

FAX (619) 695-0935

CONNECTICUT

Nu Horizons

(203) 265-0162
FAX (516) 226-6262

Park Distributors

347 Railroad Ave.
Bridgeport, CT 06604
(203) 366-7200

FAX (203) 335-3128

WISCONSIN (South East)
(See lllinois)

WISCONSIN (West)
(See Minnesota)

WYOMING
(See Colorado)

ILLINOIS

Q.PS. Electronics Inc.
101 E. Commerce Dr.
Schaumburg, IL 60173
(312) 884-6620

FAX (312) 884-7573

MARYLAND

DK Electronics, Inc.
9130 Red Branch Rd.
Columbia, MD 21045
(301) 995-1950

FAX (301) 621-5776

MASSACHUSETTS
Add Electronics Corp.
35 South St
Hopkinton, MA 01748
(617) 429-7945

FAX (617) 429-1459

Nu Horizons

151 Andover St.
Danvers, MA 01930
(617) 777-8800
FAX (617) 777-8806

NEW JERSEY

General Components
245D Clifton Ave.
West Berlin, NJ 08091
(609) 768-6767

FAX (609) 768-3649

CHIP DISTRIBUTORS/PROCESSERS

Chip Supply Inc.

7725 N. Orange Biossom Trail
Orlando, FL 32810-2696

(305) 298-7100

Telex (810) 850-0103

FAX (305) 290-0164

Micro-Die Systems, Inc.

23860 Madison St.
Torrance, CA 90505
(213) 373-0687

FAX (213) 375-0343

CANADA

Terrier Electronics Co.

145 The West Mall
Etobicoke, Ontario M9C 1C2
(416) 622-7558

FAX (416) 626-1035

Nu Horizons

258 Route 46
Fairfield, NJ 07006
(201) 882-8300
FAX (201) 882-8398

NEW YORK (Upstate)

Add Electronics Corp.

7 Adler Dr.

East Syracuse, NY 13057-1262
(315) 437-1835

FAX (315) 437-1838

Nu Horizons

100 Bluff Drive

East Rochester, NY 14445
(716) 248-5980

FAX (716) 248-9132

Add Electronics Corp.
1375 Pittsford-Victor Rd.
Victor NY 14564

(716) 924-4760

FAX (716) 924-7025

NEW YORK

Nu Horizons

6000 New Horizons Blvd.
Amityville, NY 11701
(516) 226-6000

FAX (516) 226-6262

Salem Scientific, Inc.
72 Cherry Hill Drive
Beverly, MA 01915-0288
(617) 927-5820

FAX (617) 927-0381
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SEMICONDUICTOR SALES REPRESENTATIVES AND DISTRIBUTORS
INTERNATIONAL DISTRIBUTORS
AUSTRIA FRANCE Leadertronics Co. (Korea)
Othmar Lackner E.B+G CEMECA Electronique Yungsung B/D 403
Landstrasser, Hauptstrasse 37 Allee De La Rochelle Samsung-Dong, 108-4
Ai031 Vienna 91300 Massy Kangnam-Ku
Austria France Seoul, Korea
0222-752618 (1) 6920-6000 02-548-0942
Telex 111198 Telex 603677F SPAIN
FAX 0222-7526185 FAX (1) 6920-7981 Anatronic S.A.
DENMARK ISRAEL Avenida Valladolid, 27
Henckel Elektronik (Sales Representative) 28008 Madrid
Industriparken 4 Elina Ltd. Spain
4960 Holeby 4 Wissotzky St. 2-42-44-55
Denmark PO. Box 21144 Telex 831-47397
3-906333 Tel Aviv 61211 FAX (1) 2486975
FAX 3-906422 Israel

SWEDEN

ENGLAND O o, AMCO
Hunter Electronic Comp. Ltd. FAX 03-5461434 Gamla Amco Sodertaljevagen 159
Unit 3, Central Estate, Denmark St. P.O. Box 507B
Maidenhead, Berkshire SL6 7BN ITALY 141 05 Huddinge
England Kevin SRL Sweden
0628 75911 Via Dei Gradonigo 3 46-8-97 90 20
Telex 848946 20148 Milano FAX 46-8-88 30 75
FAX 0628 75611 Italy SWITZERLAND
Toby Electronics Ltd. 02-407-1438 ENA AG.
30 Crouch St. JAPAN CH-8917 Oberlunkhofen
Banbury, Oxfordshire OX 169PS Hirel Co. Ltd. Switzerland
England KS Building 2F, 342834
0295-61138 2-4-1 Sadohara-Cho Telex 827986
Telex 838785 Ichigaya, Shinjuku-Ku, FAX 341343
FAX 44-29561130 Tokyo 162 WEST GERMANY
BELGIUM, HOLLAND, LUXEMBOURG o3P0 Aktiv-Electronic GmbH
Techmation Electronics B.V. T " 2'32 4189 Balinstrasse 12-14
Bernhardstraat 11, Postbus 9 Fi)%xs 26(38412 1000 Berlin, 47
4175ZG Haaften West Germany
Holland HONG KONG, SINGAPORE, 030/684-5088
4189 2222 SOUTH KOREA, TAIWAN Telex 185327
Telex 50423 Leadertronics Co. FAX 030 684 5087
FAX 4189-1872 g;lé}:'?‘o7 \;i3/FStSunbeam Ct. VSC Elektronic GmbH
Trade Mark Electronics p.v.b.a. K Tg pK ’ | Gewerbestrasse 8
Bisschoppenhoflaan 357-359 kun Kong, owloon D-7031 Steinenbronn
2100 Antwerpen (Deurne) 3 %38382?59 West Germany
Belgium F;-\X 3.7978429 7157-4057
03-325-19-10 - Telex 723562
Telex 72-713 FAX 7157-72607

FAX 03-326-05-10

SALES REPRESENTATIVE EUROPE  CHIP PROCESSERS EUROPE

Expotech Ltd. Hybritek Ltd.

30 Crouch St. Oldham Central Trading Park
@anpury, Oxfordshire OX 169PS Coulton Close, Oldham OL 14EB
Engiand England

0295-61138 061-633-6627

Telex 838785 Telex 666726

FAX 0295-61130 FAX 061-626-0390




	00407713.tif
	00407714.tif
	00407715.tif
	00407716.tif
	00407717.tif
	00407718.tif
	00407719.tif
	00407720.tif
	00407721.tif
	00407722.tif
	00407723.tif
	00407724.tif
	00407725.tif
	00407725a.tif
	00407725b.tif
	00407725c.tif
	00407725d.tif
	00407725e.tif
	00407725f.tif
	00407725g.tif
	00407729.tif
	00407730.tif
	00407731.tif
	00407732.tif
	00407733.tif
	00407734.tif
	00407735.tif
	00407736.tif
	00407737.tif
	00407738.tif
	00407739.tif
	00407740.tif
	00407741.tif
	00407742.tif
	00407743.tif
	00407744.tif
	00407745.tif
	00407746.tif
	00407747.tif
	00407748.tif
	00407749.tif
	00407750.tif
	00407751.tif
	00407752.tif
	00407753.tif
	00407754.tif
	00407755.tif
	00407756.tif
	00407757.tif
	00407758.tif
	00407759.tif
	00407760.tif
	00407761.tif
	00407762.tif
	00407763.tif
	00407764.tif
	00407765.tif
	00407766.tif
	00407767.tif
	00407768.tif
	00407769.tif
	00407770.tif
	00407771.tif
	00407772.tif
	00407773.tif
	00407774.tif
	00407775.tif
	00407776.tif
	00407777.tif
	00407778.tif
	00407779.tif
	00407780.tif
	00407781.tif
	00407782.tif
	00407783.tif
	00407784.tif
	00407785.tif
	00407786.tif
	00407787.tif
	00407788.tif
	00407789.tif
	00407790.tif
	00407791.tif
	00407792.tif
	00407793.tif
	00407794.tif
	00407795.tif
	00407796.tif
	00407797.tif
	00407798.tif
	00407799.tif
	00407800.tif
	00407801.tif
	00407802.tif
	00407803.tif
	00407804.tif
	00407805.tif
	00407806.tif
	00407807.tif
	00407808.tif
	00407809.tif
	00407810.tif
	00407811.tif
	00407812.tif
	00407813.tif
	00407814.tif
	00407815.tif
	00407816.tif
	00407817.tif
	00407818.tif
	00407819.tif
	00407820.tif
	00407821.tif
	00407822.tif
	00407823.tif
	00407824.tif
	00407825.tif
	00407826.tif
	00407827.tif
	00407828.tif
	00407829.tif
	00407830.tif
	00407831.tif
	00407832.tif
	00407833.tif
	00407834.tif
	00407835.tif
	00407836.tif
	00407837.tif
	00407838.tif
	00407839.tif
	00407840.tif
	00407841.tif
	00407842.tif
	00407843.tif
	00407844.tif
	00407845.tif
	00407846.tif
	00407847.tif
	00407848.tif
	00407849.tif
	00407850.tif
	00407851.tif
	00407852.tif
	00407855.tif
	00407856.tif
	00407857.tif
	00407858.tif
	00407859.tif
	00407860.tif
	00407861.tif
	00407862.tif
	00407863.tif
	00407864.tif
	00407865.tif
	00407866.tif
	00407867.tif
	00407868.tif
	00407869.tif
	00407870.tif
	00407871.tif
	00407872.tif
	00407873.tif
	00407874.tif
	00407875.tif
	00407876.tif
	00407877.tif
	00407878.tif
	00407879.tif
	00407880.tif
	00407881.tif
	00407882.tif
	00407883.tif
	00407884.tif
	00407885.tif
	00407886.tif
	00407887.tif
	00407888.tif
	00407889.tif
	00407890.tif
	00407891.tif
	00407892.tif
	00407895.tif
	00407896.tif
	00407897.tif
	00407898.tif
	00407899.tif
	00407900.tif
	00407901.tif
	00407902.tif
	00407903.tif
	00407904.tif
	00407905.tif
	00407906.tif
	00407907.tif
	00407908.tif
	00407909.tif
	00407910.tif
	00407913.tif
	00407914.tif
	00407915.tif
	00407916.tif
	00407917.tif
	00407918.tif
	00407919.tif
	00407920.tif
	00407921.tif
	00407922.tif
	00407923.tif
	00407924.tif
	00407927.tif
	00407928.tif
	00407929.tif
	00407930.tif
	00407931.tif
	00407932.tif
	00407933.tif
	00407934.tif
	00407935.tif
	00407936.tif
	00407937.tif
	00407938.tif
	00407939.tif
	00407940.tif
	00407941.tif
	00407942.tif
	00407943.tif
	00407944.tif
	00407945.tif
	00407946.tif
	00407947.tif
	00407948.tif
	00407949.tif
	00407950.tif
	00407951.tif
	00407952.tif
	00407955.tif
	00407956.tif
	00407957.tif
	00407958.tif
	00407959.tif
	00407960.tif

