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Texas Instruments has developed Enhanced Transceiver Logic (ETL) devices designated ABTE
that are compatible with the ETL standard. By using these devices, the performance and func-
tionality of VME and proprietary TTL backplanes can be improved. Fully backward compatible
with TTL, the ETL transceivers offer a narrower switching region, improved noise margins, live
insertion, bushold on inputs, series damping resistors on high-drive outputs, and space-saving
package options.



SN54ABTE16245, SN7T4ABTE16245
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS226D - JULY 1993 - REVISED AUGUST 1994

® Supports the VME64 ETL Specification SN54ABTE16245 .éévgo Pé\cg:g:me
e ROL
® Reduced, TTL-Compatible, Input Threshold SN“ABTE‘GN?TOPDWEW)
Range
® High-Drive Outputs (lon = ~60 mA, 10R[ 7 #8f) vecBIAS
loL = 90 mA) Support 25-Q2 Incident-Wave 1102 a7ll 1A1
Switching 2813 6] 2A1
® VccBIAS Pin Minimizes Signal Distortion GNDljs  «sflanD
During Live Insertion 1B2(]5 4a]] 1A2
® Internal Pullup Resistor on OE Keeps 2826 43f] 2a2
Outputs in High-Impedance State During veell7 a2l vee
Power Up or Power Down 1BSE 8 a1f] 1A3
® Members of the Texas Instruments 2B3 Y9 aof] 243
Widebus™ Family Gnofjio  asflenp
1Balln s8]l 1A4

® State-of-the-Art EPIC-11B™ BiCMOS Design

7
Significantly Reduces Power Dissipation 284 (12 a7l 2n4

18513 36[1as

. Dist}ributed Vcc and GND Pin f:onfiguration 285 [ 14 3s{] 245
Minimizes High-Speed Switching Noise anol s [l GND
® 25-() Series Dampening Resistor on B Port 1860} 16 33l 1A6
® Bus-Hold Data Inputs Eliminate the Need 286[] 17 32 g 2A6
for External Pullup Resistors veellie 31l Voo
® Package Options Include Plastic 300-mil 187019 3ol 1a7
Shrink Small-Outline (DL) and Thin Shrink 287020 20f) 247
Small-Outline (DGG) Packages and 380-Mil GND [J21 28]l GND
Fine-Pitch Ceramic Flat (WD) Package 188 (] 22 a7l 1a8
Using 25-mil Center-to-Center Spacings 288jes  26[] 2a8

20:Rﬂ24 2s[] O

description

The "ABTE 16245 are 16-bit (dual-octal) noninverting 3-state transceivers designed for synchronous two-way
communication between data buses. The control function implementation minimizes external timing
requirements. These devices can be used as two 8-bit transceivers or one 16-bit transceiver. They allow data
transmission from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so that the buses
are effectively isolated.

The B porthas a 25-Q2 series output resistor to reduce ringing. Active bus-hold inputs are also found on the B port
to hold unused or floating inputs at a valid logic level.

The A port provides for the precharging of the outputs via Vo cBIAS, which establishes a voltage between 1.3 V
and 1.7 V when V¢ is not connected.

The SN74ABTE16245 is available in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABTE 16245 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABTE16245 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-11B are trademarks of Texas Instruments Incorporated.

mm DAI: :.'conﬂn:m -:m derw date. % Copyright © 1994, Texas Instruments Incorporated
e s s recosart ke TEXAS
INSTRUMENTS
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SN54ABTE 16245, SNT4ABTE16245
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS226D - JULY 1993 - REVISED AUGUST 1994

FUNCTION TABLE
(each 8-bit section)
INPUTS
— OPERATION
OE DIR
L L A data to B bus
L H B data to A bus
H X Isolation
logic diagram (positive logic)
1DIR ! 2DIR 24
-2 e — e
1 b
2 3
1B1 ———4¢ 2B1 ————4
L [
47 46
——— 1A1 > — 2A1
vy vy
To Seven Other Channels To Seven Other Channels

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - v vv v -05Vto7V
Input voltage range, V) (except /O ports) (see Note 1) ...................... . ... ..., -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5Vtob5V
Current into any output in the low state, Ip 128 mA
Input clamp current, |k (Vi <0) ......... -18 mA
Output clamp current, lok (VO <0) ... -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................. 0.85 W

DLpackage .................... 1.2W
Storage temperature raNQge . ... ......uou ettt et e -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
Formore information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B

‘V‘ Texas
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SN54ABTE16245, SN74ABTE16245

16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS226D - JULY 1993 - REVISED AUGUST 1994

recommended operating conditions (see Note 3)

SN54ABTE 16245 SN74ABTE16245 UNIT
MIN NOM MAX| MIN NOM MAX
vVee Supply voltage 45 5 55 4.5 5 55 \
OE 2 2
ViH High-level input voltage — \Y
Except OE 1.6 1.6
OE 0.8 0.8
ViL Low-level input voltage — \
Except OE 1.4 1.4
Vi Input voltage 0 Vee 0 \ele \
| High-level output t B bus 12 -2 A
igh-level output curren m
OH A bus -24 -60
B bus 12 12
loL Low-level output current mA
A bus 64 90
At/AV Input transition rise or fall rate Outputs enabled 10 10 ns/V
TA Operating free-air temperature -565 125 -40 85 °C
NOTE 3: Unused or fioating pins (input or A-bus 1/O) must be held high or low.
INSTRUMENTS

1-5



SN54ABTE16245, SN74ABTE16245
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS226D - JULY 1993 - REVISED AUGUST 1394

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54ABTE16245 SN74ABTE16245
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX MIN TYPT MAX
ViK Vog =45V, lj=-18mA -1.2 -12 v
Voc =55V, IpH=-100pA Voe-0.2 Vee-02
B port ! =-1mA 2.4 2.4
P Vecc =45V OH
y IOH = - 12 mA 2 2 v
O VCC=55V, loH=-1mA 45 45
A port ! =-32mA 2.4 2.4
P Vcc =45V OH
loH =-64mA 2
loL=1mA 0.4 0.4
B port Vcc =45V oL
v loL=12mA 0.8 v
oL loL = 64 mA 0.55 0.55
A port Vocc =45V
IoL = 90 mA 0.9
V=08V 100 100
Vecc =45V
lithold) | B port Vi=2V -100 -100 wA
Vcc=55V, Vj=0t055V +500 +500
| Controlinputs | Voo =55V,  Vj=Vgg or GND +1 +1 A
! AorBports  |Vog =55V, V)= VoG or GND 120 =20
lozn¥ | A port Vog=55V, Vp=27V 10 10 pA
|OZL¢ A port Vecc=55V, Vp=05V -10 -10 pA
| A port v 55V v 0 -50 -120 -180 -50 -180 A
0 B port ce==2%  Yo= -26 -52 -90 | -25 -90
Vee =0, ViorVp <45V, N
loff VCOBIAS = 0 +100 100
Outputs high 28 36 28 36
= = I
Ico Aor B ports Vcc=55V, 1p=0, Outputs low 38 48 38 48 mA
V1= VG or GND Outputs 20 20 3@
disabled
\ A or B oo v sy G - 500 OE high 0.02 0.02 mA/
or B ports =5V, = —
cco P ce L P OE low 0.33 0.33 MHz
G Control inputs | V| =25V or0.5V 25 4 25 4 pF
Cio 1/0 ports Vpo=25Vor05V 4.5 8 45 8 pF
1 All typical values are at Vece =5V, Ta=25C.
1 The parameters |07 and l0zL include the input leakage current.
‘b TEXAS
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SN54ABTE16245, SN74ABTE16245
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS226D - JULY 1993 - REVISED AUGUST 1994

live-insertion specifications over recommended operating free-air temperature range

SN54ABTE16245 SN74ABTE 16245
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPt MAX
= 5 N =
l\/C(IAOr((])AJ V. VCeBIAS =45V 1055V, 250 700 250 700
Icc (VOCBIAS) 0¢) = LA
Ve =45V 1055VE VooBIAS =45V 1055V, 20 2
lonc) =0
Ve A port Voo =0, VCcBIAS =45V1t055V 1.1 15 1.9 11 15 19 v
) Ve =0, VGCBIAS =475V 10 525 V 13 15 1.7 13 15 1.7
o A port Vecec=0. Vp=0, VoeBIAS=45V -20 -100 -20 -100 A
Vee =0, Vo =3V, VGcBIAS =45V 20 100 20 100

T All typical values are at Vo = 5V, Ta = 25°C

vee

05V < VoCBIAS

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, Cy = 50 pF (unless otherwise noted) (see Figure 2)

FROM T0 ‘4CC_ ;:Z SN54ABTE16245 | SNT4ABTE16245
PARAMETER (NPUT) (OUTRUT) A= UNIT

MIN  TYP MAX| MIN MAX MIN  MAX

tPLH 15 33 42 15 54 15 52
A B ns

tPHL 15 38 46 15 54 15 52
tPLH 5 A 15 3 38 15 47 15 45 N
tPHL 1.5 3.1 4 1.5 4.7 1.5 45 ’

1 2 39 53 2 64 2 62
PZH BE A ns

tpzL 2 4.4 59 2 7 2 6.8
tpzH oF B 2 4.5 6 2 7.3 2 71 .

tpzL - 2 5 64 2 75 2 73

[ 2 49 59 2 7 2 67
PHZ GE A ns

Lz 2 37 46 2 54 2 51

t - 2 52 62 2 72 2 7
PHZ OE B8 ns

tpLz 2 4 5 2 58 2 55

‘V TEXAS
INSTRUMENTS



SN54ABTE 16245, SN74ABTE16245

16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS226D - JULY 1993 - REVISED AUGUST 1994

extended switching characteristics over recommended ranges of supply voltage and operating
free-air temperature, C|_ = 50 pF (unless otherwise noted) (see Note 4 and Figure 2)

FROM T0 ‘]/.ﬁc_ Z:Z SN54ABTE16245 | SN74ABTE16245
PARAMETER | vour) | outPuT) LOAD UNIT

MIN TYP MAX| MIN MAX MIN _MAX
N 15 32 4 15 5 15 48

PLH B A Ry = 130 ns
PHL 15 38 47 15 58 15 56
; 15 31 4 15 48 15 46

PLH B A Ry = 26 Q ns
tPHL 15 35 44 15 52 15 49
| 15 3 38 15 47 15 45

PLH B A Ry = 56 Q ns
tPHL 15 33 42 15 51 15 a7
B A Ry = Open 01 06 2 2

tskip) A B8 04 08 2 2 ns
B A Ry - 26 O 03 08 2 2
B A Rx = Open 0.3 0.7 1.3 1.3

tok(o) A B 07 11 13 13 ns
B A Ry = 26 Q 05 1 13 13

t B A Ry =26 05 08 15 0.5 15 0.5 15 ns

Rise or fall
[re: A B time 35 55 7.3 35 8.1 35 7.9 ns
10%-90%

1/t between Vo = 1V/2V

tt,/ty between 10% and 90% of output waveform
NOTE 4: Limits are specified but not tested.

extended output characteristics over recommended ranges of supply voltage and operating
free-air temperature, C|_= 50 pF (see Note 4 and Figures 1 and 2)

PARAMETER | FROM T0 TEST CONDITIONS Loap | SNOHABTE16245 | SNTAABTEI6245 |\ r
(INPUT) (OUTPUT) MIN  MAX MIN  MAX
ek A B8 Vge = Constant, 3 2.5 ns
sk(temp) B A ATA = 20°C Ry = 56 Q 4.5 4
Ve = Constant, Ry = 13, 26,
tsk(load) B B Temperature = Constant or 56 Q 45 4 ns
NOTE 4: Limits are specified but not tested.
‘U TEXAS
INSTRUMENTS



SN54ABTE16245, SN74ABTE16245
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS226D - JULY 1993 - REVISED AUGUST 1994

PARAMETER MEASUREMENT INFORMATION

Device 1

| i .
I | [ .
| | Yn
Device | |
1-v1 ‘ : l | e —d T
| : | | Il : tsk(o)
W ¢ L R e L In—4¢ . 'sk(load)
. [ | Device n tsk(temp)
e m FommmT T 1
| | Y1
4| — Lz | : l |
Device m Ly,
n-Yn B °
-
Yn

NOTES: A. Pulse skew. tsk(p). is definedasthedifference inpropagation delay timestp| 1 and tpjj 1 onthe sameterminalatidentical operating
conditions
B. Output skew, tsk (o). is defined as the difference in propagation delay of the fastest and slowest paths on a single device that originate
at either a single input or multiple simultaneously switched inputs, (e.g., tpLH1 - tPLH2!)-
C. Temperature skew, tsk(temp). is the output skew of two devices, both having the same value of VCC + 1% and with package
temperature differences of 20°C from each other.
D 1 0ad skew tsk(load). IS measured with Ry in Figure 2 at 13 Q for one unit and 56 O for the other unit

Figure 1. Voltage Waveforms for Extended Characteristics

{{i Texas
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SN54ABTE 16245, SN74ABTE16245

16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS226D - JULY 1993 — REVISED AUGUST 1994

PARAMETER MEASUREMENT INFORMATION

O Open
365V
500 Q2
94 Q
From Output
Under Test
CL =50pF
(see Note A) 500 I 2nF
tRx = 13,26, 56
LOAD CIRCUIT FOR OUTPUTS
Input o\ 3v
(see Note B) 15V 1.5V
| ov

e » I
t |
PLH | H—':— tPHL

| ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <

SWITCHING TABLE S1 s2
LOADS
tpLH/tPHL (A and B port) Up Open
tpLZ/tPZL Up v
tPHZ/tPZH Up | Open
]
EXTENDED
SWITCHING TABLE S1 S2
LOADS
tPLH/tPHL/tsk (A port) Down X
1PLH/tPHL/tsk (B port) Up | Open
1t (A port) (see Note E) Down X
14 (B port) (see Note F) Up Open

Output
Control
(low-level
enabling)

Output
Waveform 1
S2at7Vv
(see Note C)

Output
Waveform 2
S2 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

10MHz, Zo =50 tr<25ns,tf<2.5ns

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
The outputs are measured one at a time with one transition per measurement.

D
E. tyismeasuredattVito2 V.
F. tyis measured at 10% to 90%.

Figure 2. Load Circuit and Voltage Waveforms

{i? TeEXAS
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SN54ABTE16246, SN74ABTE16246
11-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS

SCBS2278 - JULY 1993 - REVISED AUGUST 1994

® Supports the VME64 ETL Specification SNS4ABTE16246 . .. WD PACKAGE

® Reduced, TTL-Compatible, Input Threshold SN"ABTE‘G“%")'F,DV?EGW?R DL PACKAGE
Range

® High-Drive Outputs (lgy = —60 mA, 11OEA[] 1 Y 48[l vooBIAS
loL = 90 mA) Support 25-C Incident-Wave 11or{z2 arfl 1A
Switching 1els [ 100R

® V¢ cBIAS Pin Minimizes Signal Distortion anolla asPand
During Live Insertion 10805 44f] 10A

® Internal Pullup Resistor on OE Keeps 96 a3) 9A
Outputs in High-Impedance State During VCCE 7 2flvee
Power Up or Power Down 8BIY8 41{l 90IR

® Members of the Texas Instruments 8ol «ofl ea
Widebus™ Family G ff 1o 39f] GND

78011 38fl7a
eBilj12 a7l 7mi
680[13 36l

® State-of-the-Art EPIC-11B™ BiCMOS Design
Significantly Reduces Power Dissipation

(] Di.st'rib.uted ch and GND f’in Conﬂg‘uration s80(] 14 35 % 5A
Minimizes High-Speed Switching Noise anollis 3sflanp
® 25-( Series Dampening Resistor on B Port 480[] 16 33[) sBi
® Bus-Hold Data Inputs Eliminate the Need agif] 17 32[] 4A
for External Pullup Resistors veclls  31flvee
® Package Options Include Plastic 300-mil 38019 30 a 3A
Shrink Small-Outline (DL) and Thin Shrink 28ifJeo 291381
Small-Outline (DGG) Packages and 380-Mil GND [} 21 28f] GND
Fine-Pitch Ceramic Flat (WD) Package 28022 27l2A
Using 25-mil Center-to-Center Spacings 1BofJ2s  26[1A

BIfj2s  25[1OE

description

The 'ABTE16246 are 11-bit noninverting transceivers designed for synchronous two-way communication
between buses. These devices consist of open-collector and 3-state outputs. They allow data transmission from
the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR)
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated.
When OE is low, the device is active.

The B port has a 25-Q2 series output resistor to reduce ringing. Active bus-hold inputs are also found on the B port
to hold unused or floating inputs at a valid logic level.

The A port provides for the precharging of the outputs via Vo cBIAS, which establishes a voltage between 1.3 V
and 1.7 V when V¢ is not connected.

The SN74ABTE16246 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABTE 16246 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74ABTE 16246 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-1IB are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright ¢ 1994, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments I
aandard werary.Prod does ot chde Q‘ TEXAS
INSTRUMENTS
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SN54ABTE 16246, SN74ABTE 16246
11-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS

SCBS2278 — JULY 1993 — REVISED AUGUST 1994

FUNCTION TABLE
INPUTS
— OPERATION
OE DIR
L L A data to B bus
L B data to A bus
H X Isolation

logic diagram (positive logic)

110EA CD

11DIR 2 ﬁ
s o N
" T v pd! l 47 4a
g
10DIR 46 2 4
108 5 Py '\k
T l///l l LTI
G
9piR ! °
6 N
* l/ 43
9A

1BI 2

23

1BO

F——f———t——n

To Seven Other Channels

% TexaAs
INSTRUMENTS
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SN54ABTE16246, SN74ABTE16246
11-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS

SCBS227B - JULY 1993 - REVISED AUGUST 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)?

Supply vOIAGe 1aNGe, VOG-« o vttt e e -05Vto7V
Input voltage range, V| (except /O ports) (see Note 1) ........... ... ... ..coiiiiion. -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo ............. -05Vtob55V
Current into any outputinthe low state, lg .............. 128 mA
Input clamp current, L (Vi< 0) Lo -18 mA
Output clamp current, Iok (VO < 0) ..o e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................. 0.85W

DLpackage .................... 1.2W
Storage temperature range . ............. -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability

NOTES. 1. Thenput and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils
Formore information, refer tothe Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 3)

SN54ABTE16246 SN74ABTE 16246 UNIT
MIN NOM MAX| MIN NOM MAX
\ele} Supply voltage 4.5 5 55 4.5 5 55 \
OE 2 2
ViH High-level input voltage Excopt OF Y 5 Vv
ViL Low-level input voltage OF — 08 08 Y
Except OE 1.4 14
VOH High-level output voltage 1A-8A 55 0 55
\Y] Input voltage 0 vee 0 vVce \%
IOH High-leve! output current B bus 12 12 mA
9A-11A -24 -64
lor Low-level output current B bus 12 12 mA
A bus 64 90
At/av Input transition rise or fall rate Outputs enabled 10 10| ns/V
LTi Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Unused or floating pins (input or A-bus I/0) must be held high or low.
i
‘b TEXAS
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SN54ABTE16246, SN7T4ABTE 16246
11-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS

SCBS2278 — JULY 1993 — REVISED AUGUST 1994

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54ABTE16246 SN74ABTE 16246
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN TYPt MAX
ViK V=45V, [|j=-18mA -1.2 -12 \
Vee =55V, IoH = - 100 pA Vee-0.2 Vee-02
B port loH=-1mA 24 2.4
P Vee=45V OH
v IoOH =-12mA 2 2 v
OH VCC=55V. IoH=-1mA 25 a5
9A--11A 1 =-32mA 24 2.4
Voo =45V Oon
I0H = - 64 mA 2
I0H 1A-8A Vec =45V, VoH=55V 20 20 LA
loL =1mA 0.4 0.4
B port Vec =45V oL
v IoL = 12 mA 0.8 y
oL 1oL = 64 mA 055 055 !
A port Vec =45V
loL =90 mA 09
V=08V 100 100
Voc =45V
li(hold) | B port V=2V -100 -100 pA
Vog=55V, V|=0t055V +500 +500
\ Control inputs v 55V Vi<V, GND +1 +1 A
=55V, = or
! A or B ports cc 1=Yee +20 +20 "
lozn¥ [9A-11A Voc =55V, Vp=27V 10 10 WA
loztt [9A-11A Voc =55V, Vo=05V -10 -10 pA
| A port v 55V v 0 -50 -120 -180 -50 -180 A
o B port ce=>>% Vo= 25 -52 -90 -25 -90 !
Vee =0, ViorVp <45V,
loff VOGBIAS = 0 +100 +100 HA
Outputs high 28 36 28 36
| =5. =
cc A or B ports Vce=55V, ip=0, Outputs low 38 48 38 48 mA
Vi=VecorGND Outputs 20 3 20
disabled
OE high 0.02 0.02 mA/
1 A or B ports Vv =5V, C =50 pF —
cco ce L=°0P OF Iow 0.33 0.33 MHz
Ci Controlinputs | V) =25V or0.5V 25 4 25 4 pF
Cio 1/0 ports Vo=25Vor05V 45 8 45 8 pF
T All typical values are at Vo = 5V, Ta = 25°C.
1 The parameters lozH and Igz| include the input leakage current.
‘U TEXAS
INSTRUMENTS
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SN54ABTE16246, SN74ABTE16246
11-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS

SCBS2278 - JULY 1993 - REVISED AUGUST 1994

live-insertion specifications over recommended operating free-air temperature range

SN54ABTE16246 SN74ABTE16246
PARAMETER TEST CONDITIONS UNIT
MIN TYPt Mmax| MIN TYPt MAX
Vecc=0to4d5Y, VecBIAS=45Vt055V, 250 700 250 700
. lopc) =0
I6G (VGoBIAS) - - WA
Voo =45V1055VE  VooBIAS =45V1055V, 20 20
lope) =0
Voo =0, VCCBIAS = 45V1055V 1.1 15 19 11 15 19
Vo A port ce ce \
Ve =0, VCCBIAS = 4.75V 10 525 V 13 15 1.7 1.3 15 17
Vce=0, Vpo=0, VCCBIAS = 4.5V -20 -100| -20 -100
10 A port cc 0 cC HA
Vec=0, V=3V, VGgBIAS=45V 20 100 20 100

1 All typical values are at Vg = 5V, Ta = 25°C.
tvee - 05V« VeoBIAS

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C| = 50 pF (unless otherwise noted) (see Figure 2)

Vec=5V,
FROM T0 SN54ABTE16246 | SN74ABTE16246
Ta =25°C
PARAMETER (INPUT) (ouTPUT) A UNIT

MIN  TYP MAX MIN  MAX MIN  MAX

tPLH 15 31 42 15 54 15 52
A B ns

tPHL 15 35 46 15 54 15 52

t 1.5 3 3.8 1.5 4.7 15 45
PLH 98-118 9A-11A ns

tPHL 15 32 4 15 47 15 45
tpLHS 15 32 4 1.5 47 1.5 45 ns
tpLR" 1B-8B 1A-8A 75 89 97 75 106 75 103 ns
tPHL 15 32 4 15 47 15 45 ns

tp7H 9A-11A 2 43 53 2 64 2 62
OE ns

tpzL 1A-11A 2 44 54 2 7 2 6.8

4 2 43 6 2 7.3 2 71
PZH OF B ns

tpzL 2 45 64 2 75 2 73

tpH7 _ 9A-11A 2 42 59 2 7 2 67
OE ns

tpLz 1A-11A 2 35 46 2 54 2 51

t — 25 43 6.2 25 7.2 E 7
PHZ OE B 25 ns

Pz 2 3.6 5 2 58 2 55

§ Measurement point is Vo + 0.3 V.
‘ Measurement point is VoL +15V.
‘U TEXAS
INSTRUMENTS
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SN54ABTE16246, SN74ABTE 16246

11-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS

WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS

SCBS2278 — JULY 1993 - REVISED AUGUST 1994

extended switching characteristics over recommended ranges of supply voltage and operating
free-air temperature, C|_ = 50 pF (unless otherwise noted) (see Note 4 and Figure 2)

Vecc=5V,
FROM TO SN54ABTE16246 | SN7T4ABTE16246
PARAMETER | o) (OUTPUT) LOAD Ta = 25°C UNIT
MIN  TYP MAX MIN  MAX MIN  MAX
tPLH 15 32 4 15 5 15 48
9B-118 9A-11A Ry =13Q ns
tPHL 16 38 47 15 58 15 56
tPHL 1B-88 1A-8A Ry =13Q 15 33 42 15 5 15 48 ns
t 15 31 4 15 48 15 46
PLH 9B-11B 9A-11A | Rx=260Q ns
PHL 15 35 44 15 52 16 49
tPHL 1B-88 1A-8A Ry =26 Q 15 31 4 15 46 15 44 ns
tPLH 15 3 38 15 47 15 45
9B-11B 1A-8A Ry = 56 Q ns
tPHL 16 33 42 15 51 15 47
tPHL 1B-88 1A-8A Ry = 56 Q 15 3 4 15 46 16 44 ns
B A Rx = Open 0.1 0.6 2 2
tsk(p) A B 04 08 2 2 ns
B A Ry =26 Q 03 08 2 2
B A Rx = Open 0.3 0.7 1.3 1.3
tsk(o) A B 0.7 1.1 1.3 13 ns
B A Ry = 26 Q 0.5 1 1.3 1.3
n B A Ry =26 Q 05 08 15 0.5 15 0.5 1.5 ns
Rise or fall
e A B time 35 55 73 35 81 35 79 ns
10%-90%

1./t between Vo = 1 V/2 V.
+t,/t; between 10% and 90% of output waveform
NOTE 4: Limits are specified but not tested.

extended output characteristics over recommended ranges of supply voltage and operating
free-air temperature, C| = 50 pF (see Note 4 and Figures 1 and 2)

PARAMETER | FROM T0 TEST CONDITIONS LoAD | SNS4ABTE16246 | SNTAABTETG246 |
(INPUT) | (OUTPUT) MIN  MAX MIN  MAX
A B Ve = Constant 3 25
\ )
skitemp) B A ATA = 20°C Ry - 56 0 a5 2 ne
V¢ = Constant, Rx =13, 26,
tsk(load) B A Temperature = Constant or 56 Q 45 4 ns
NOTE 4: Limits are specified but not tested.
‘) TEXAS
INSTRUMENTS
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SN54ABTE16246, SN74ABTE16246
11-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS

SCBS227B - JULY 1993 — REVISED AUGUST 1994

PARAMETER MEASUREMENT INFORMATION

Device 1
A ——/_\——/_
| |

Y1
[ | -
8 /| AN ;f A Y2
| | e
: ' : L ¥n
Device | | |
1-Y1 | B I b 4
L]
| | | I . tsk(o)
N PLHI —% @~ tPLH1 || In—e . tsk(load)
D Iy | Device n tsk(temp)
evice | | | —_
1-Yn
| l Y1
— e oz | !
Device | — Y
ovice m N :2
32
Yn
|
]

NOTES: A. Pulseskew, tsk(p). isdefinedas the difference in propagation delay times tp| 11 and tpj|_1 onthe sameterminai atidentical operating
conditions.
B. Output skew, tsk(o). 18 defined as the difference in propagation delay of the fastest and slowest paths on a single device that originate
at either a single input or multiple simultaneously switched inputs, (e.g., Itp H1 - tPLH2!)
C. Temperature skew, tsk(temp). is the output skew of two devices, both having the same value of VCC + 1% and with package
temperature differences of 20°C from each other.
D. Load skew, tsk(load). 's measured with Ry in Figure 2 at 13 Q for one unit and 56 L for the other unit.

Figure 1. Voltage Waveforms for Extended Characteristics

Jw‘ TEXAS
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SN54ABTE16246, SN74ABTE 16246

11-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS
WITH 3-STATE AND OPEN- COLLECTOR OUTPUTS

SCBS2278 — JULY 1993 - REVISED AUGUST 1994

PARAMETER MEASUREMENT INFORMATION

O Open
3.65V
500 Q2
94 Q
From Output
Under Test
CL = 50 pF 500

(see Note A) T

t Ry = 13,26,56 Q
LOAD CIRCUIT FOR OUTPUTS

lnput e\ —— 3v
(see Note B) 15v 15V
| ov

1 1
—¢—p i
PLH I N——'}—— tPHL

|
| ——— Vou
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

SWITCHING TABLE LOADS S1 S2
tpLH/tPHL (9A - 11A and B port) Up Open
tpLH/tPHL (1A - 8A) Up 7v
tpLZ/tPzL Up v
tpHZ/tpzH (except 1A — BA) Up Open
EXTENDED
SWITCHING TABLE LOADS 1 S2
tPLH/tPHL/tsk (A port) Down X
tPLH/tPHL/tsk (B port) Up | Open
tt (A port) (see Note E) Down X
tt (B port) (see Note F) Up Open

Output
Control
(low-level

blina)
9)

Output
Waveform 1
S2at7Vv
(see Note C)

Output
Waveform 2
S2 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

A
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, t; < 2.5 ns, tf < 2.5 ns.
C

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control

. trismeasuredat 1Vto2 V.
. 1t is measured at 10% to 90%.

mmOoO

The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

‘!’) TE
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The demand for high-performance Backplane Transceiver Logic (BTL) and Futurebus+ (FB+)
bus-interface devices continues to grow in telecommunications, networking, and mainframe
applications. The BTL/FB+ standard uses a greatly reduced output swing and a tighter switch-
ing margin compared to the TTL standard.

The reduced-output BTL/FB+ transceivers from TI provide high drive and speed while mini-
mizing skew and ground-bounce noise, and are compatible with IEEE 1194.1-1991 (BTL)
and IEEE 896.2-1991 (FB+).



NEXT GENERATION FUTUREBUS+/BTIL. TRANSCEIVERS
ALLOW SINGLE-SIDED SMT MANUFACTURING

INTRODUCTION

Futurchbus+ (IEEE 896.2-1991) and BTL (IEEE 1194.1-1991) designs offer significant
performance  advantages  over conventional TTL  backplane implementations. but  these
advantages come with trade-offs.  Switching noise in the form of ground bounce and EMI must
be controlled. and proper termination schemes must be employed to ensure signal integrity in this
high speed switching environment. Trade-ofts for price in the form of total system solution vs.
overall system performance are also of concern. This paper begins with the historical perspective
on signal integrity issues addressed by the above cited 1IEEE bodies, and follows with new
pioncering bus interface solutions to help reduce overall FB+ or BTL system costs and design
complexities.

CURRENT GENERATION OF FB+/BTL TRANSCEIVERS

Pursuant to the above cited IEEE standards, a number of suppliers have developed BTL and/or
Futurebus+ compliant transceiver solutions. These devices share the same reduced output swing
and tight switching thresholds shown in Figure 1. and also include slew rate control circuitry as
shown in Figure 2. The various devices differ considerably in wafer fab process technology,
propagation delay performance. and other performance metrics (Table ).

SV -V

24 Vou 21v v

20 vy oH
162 |V

15 4 v, 155 i
1 |! Vou

o8 L v,

04 Vou

o GND
5V TTL BTUFB+

Fig. 1: Comparison of TTL and BTL switching standards
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2vV

Low-Hgh & Hgh-Low Transition

— 1V

1 ns Mnimum

Fig 2: Tlustration of Output Edge rate Control (OEC™)

Table I: BTL/Futurebus+ transceiver offering on available today

Transceiver Technology Bits/Pkg Tpd
ALS056/057 ® |3p Bipolar 4/8 20ns
DS3890 ® 2u Bipolar 8* 15ns
DS3896/7 ® 1.5u Bipolar 4/8 12ns
DS3893A @ 1.2u Bipolar 4 Tns
FB2031/40 0.8 BICMOS 8/9 6ns

* Note: unidirectional driver only: not a true bi-directional transceiver
® Note: not a Tl product

The above table shows an evolutionary progression in bipolar wafer fab technology and hence
faster propagation delay performance. Bipolar fab technologies are chosen for this class of
device for their high drive capability. low switching noise. and relative ease of designing
(relative to pure CMOS) the pseudo-analog circuitry required to meet the slew rate control
requirement mentioned above. Bipolar circuits have the disadvantage of relatively high power
dissipation. The heat generated by this high power dissipation coupled with the large switching
currents coming from the bus termination place a thermal limitation on the number of bits that
can be integrated into a single standard IC package (typically only 4 bits).

The newer class of BICMOS transceivers employ a bipoiar output structure to achieve the
desired drive, noise, and slew rate control of the previous generation products. They also offer
higher performance, much lower power dissipation, and take the next step towards higher
integration (8 or 9 bits). However, even this level of density and performance is not totally
sufficient for some emerging 128-bit applications. And at 9 bits, the devices are again up against
the thermal capabilities of the packages: even with low power BiICMOS technology.



Futurebus+ (IEEE 896.2-1991) adds an additional constraint to board layout by mandating that
all compliant cards have a maximum stub length of 25mm to reduce loading and minimize
reflections. This is also a wise "rule of thumb" for non-Futurebus+ BTL designs. As data paths
have increased in width from 32 to 64-bits (128-bits in the future), this stub length requirement
has forced system designers to wrestle with the manufacturing problems of double- sided surface
mounting of the transceivers on boards as large as 12 Standard Units (12SU). Even with the
relatively dense packaging of today's fastest and most integrated transceivers, this can be a
formidable design problem: adding significantly to the overall manufacturing cost of a hoard
(Figure 3).

TFB2002 TFB2022
TFB2010
VO CONTROLLER 64 BIT DATA
PATH UNIT ARBITRATOR

FB2031° FB2031* FB2031° FB2040 FB2032
FB2031°

25mm Stub Length Maximum

= [— [ = T =

(CONNECTOR)
* Note: the "*" or second part type descriptor indicates that a second
transceiver is mounted on the opposite side of the board

Fig 3: Uncached 64-bit FB+ layout with TI's controller chipset
and today's most integrated transceivers

Another problem with the current generation of transceivers is the purchasing requirement for
multiple transceiver types. Continuing with the above example, the common 64-bit uncached
solution requires three different transceiver types for a complete distributed arbitration
Futurebus+ implementation shown in Table II below.

Table II: Transceiver descriptions for 64-bit uncached FB+ board
using FB20xx series transceivers

Device Description Qty/Board
FB2031 9-Bit Data/Address Xcver w/ Clk & Latch 9
FB2032* Arbitration Contest Transceiver 1
FB2040 8-bit status/sync Xcver w/split TTL I/O 3
TOTAL PART COUNT: 13

* Optional; for distributed arbitration only

2-5
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These transceivers were designed quite differently from one another due to the specific functions
they perform in the system (data/address, sync, arbitration, status, or command). Figure 4
highlights the functional differences between the FB2040 (status and sync transceiver) and the
FB2031 (address/data transceiver). The main distinctions to note here are the "universal” storage
modes (transparent, latched, or clocked) of the FB2031 and the separate or "split" TTL /O pins
of the FB2040. And as noted above, until recently, efforts to develop any sort of true universal
FB+/BTL transceiver have not been practical due to the absence of a viable high-power fine pitch
package beyond 56 pins in the industry.

FB2040 FB2031

OEA
Al ’_%’ a1

B1

To Seven Other Channels

To Eight Other Channels

Fig 4: Functional differences between FB2040 control transceiver
and FB2031 address/data transceiver

A NEW GENERATION OF FB+/BTL TRANSCEIVERS

As a response to the market need for single-sided surface mounting and simplified transceiver
architectures, TI has developed both a high-power package and a series of 18-channel FB+/BTL
Universal Bus Transceivers (UBT™). These new devices, designated as FB16xxx series, are
packaged in a high-power version of the EIAJ standard 100-pin TQFP package (0.5mm lead
pitch). A package cross section is shown in figure 5 which reveals a metal heat sink that
facilitates the excellent thermal performance of the package.



UL

4,

IS

4

)
Fig 5: Cross section of thermally enhanced EIAJ 100 TQFP

The FB16xxx series devices are designed with both the universal data storage capabilities of the
FB2031 address/data transceiver and the separate TTL 1/O of the FB2040 control transceiver,

and can be configured as two independent 9-channel or one coherent 18-channel transceiver
(figure 6).

B
S
-+

Fig 6: Functional circuit diagram of FB1650x

This flexible design approach eliminates the need for double-sided surface mounting--along with

all of the associated manufacturing costs--and still meets the IEEE 896.2-1991 25mm maximum
stub length requirements as shown in Figure 7.
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TFB2002 TFB2022
TFB2010
/0 CONTROLLER 64 BIT DATA
PATH UNIT ARBITRATOR
m FB16xx FB16xx ’ FB16xx ] [ FB16xx l FB2032
(FB+ TRANCEIVERS)
25mm Stub Length Maximum
[ Address/Dsta [ Satus [ Command I Arbiration I Sync

(CONNECTOR)
* Note: no double sided SMT requirement

Fig 7: Uncached 64-bit FB+ layout with TI chipset and FB 16xxx transceivers

In addition. the 18-channel architecture lends itself naturally to reduced pin-
and advanced BICMOS circuit design techniques have been employed to improve prop.lgdlmn
delay performance over the previous generation of BiCMOS transceivers. Table III offers a

transceiver component count comparison for the same 64-bit uncached Futurebus+ example

considered previously.

Table I11: Component count comparison for 64-bit uncached FB+ board
using FB16xxx series transceivers

Device Description Qty/Board

FB16xxx 18-bit TTL/BTL UBT w/split TTL /O 6

FB2032* Arbitration Contest Transceiver 1
TOTAL PART COUNT: 7

* Optional; for distributed arbitration only

2-8



This represents nearly a 50% reduction in component count and a cost savings of ca. 14% on the
transceivers alone. Significant savings (tens of dollars per board) on manufacturing costs are
also realized by moving to single-sided SMT manufacturing. Other members of the FB16xxx
family include system clock distribution features that lend themselves to more specific end
system applications such as ATM hubs and routers (Table 1V):

Table IV: Transceiver descriptions for other members of FB16xxx series

Device Description
FB1650x  [18-bit TTL/BTL UBT w/split TTL I/O
FB1651x 17-Channel UBT w/ Separate Buffered and Delayed Clk Bit
FB1652x 17-Channel UBT w/ Separate Buffered Clk Bit (No Delay Line)

CONCLUSION

The high speed data communication requirements of today's fastest board level computers and
telecommunications and network switching equipments can be met with Futurebus+ and BTL
compatible transceivers and switching levels. Stub length constraints and ever increasing data
path widths have made it difficult to control signal integrity and manufacturing and procurement
costs in these high performance systems. The next generation of 18-channel FB+/BTL Universal
Bus Transceivers meets this market need by facilitating low cost single-sided surface mount
manufacturing, and single-device type procurement, characterization, qualification, and
specification.

2-9
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SN54FB1650, SN74FB1650
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCIEVERS

SCBS178D  AUGUST 1992  REVISED JULY 1995

® Compatible With IEEE 1194.1-1991 (BTL) ® B-Port Biasing Network Preconditions the
Standard Connector and PC Trace to the Backplane
® TTL A Port, Backplane Transceiver Logic Transceiver Logic High-Level Voltage
B Port ® TTL Input Structures Incorporate Active
® Open-Collector B-Port Outputs Sink Clamping to Aid in Line Termination
100 mA ® Package Options Include High-Power
® Isolated Logic-Ground and Bus-Ground Shrink Quad Flat (PCA) Package With
Pins Reduce Noise 0.5-mm Pin Pitch and Ceramic Quad Flat

® BIAS V(. Minimizes Signal Distortion (HQA) Package

During Live Insertion/Withdrawal

SN54FB1650 . . . HQA PACKAGE
SN74FB1650 . . . PCA PACKAGE

(TOP VIEW)
< @ [S )
Z O
mu’)qvommmmo‘_v— <<é$§£m)mo>o'_
<¥33gIe<2522881643340l6ggz0
000000000 0000000000000000a10
2838588338583 38588333582RKe
NC 1 75 P 1B2
Vee 42 74 [1 GND
GND (] 3 73 ) 1B3
1A06 [] 4 72 1Ba
1Al6 (15 71 P GND
1AQ7 []6 70 P 1B5
1A17 1] 7 69 |1 1B6
GND [} 8 68 [J GND
1A08 (19 67 11 187
1A18 (] 10 66 |1 188
1A09 ] 11 65 |} GND
1A19 [ 12 64 |1 1B9
GND (] 13 63 3 NC
2A01 [} 14 62 [J 2B1
2AI1 T} 15 61 7 GND
2A02 [] 16 60 1 2B2
2A12 4 17 59 J 2B3
GND I} 18 58 ) GND
2A03 (19 57 P 2B4
2AI3 1] 20 56 |1 2B5
2A04 (J 21 55 [0 GND
2A14 1] 22 54 [1 2B6
GND (] 23 53 P 2B7
Ve (24 52 P GND
NC (] 25 51 [) 2B8

O~ OO - ANMITUWONDODDHDO~NMITWWONDODDO

NNANNOOOOOMNOOOOSIT TS TN

ULIULH_)LJUULIUDUULJUUUUTJLJUUU\E‘!;U

0 0O O N~ 00 DO O o]

83858078338 b0 aagatE-221

qa o IR o Nnggdmmg

NC - No internal connection

Please be aware that an important notice concerning availability. standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright < 1995, Texas Instruments Incorporated

DATA information current as of publication date Products conform to i
specifications per the terms of Texas Instruments standard warranty
Production processing does not necessarily include testing of all EXAS
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SN54FB1650, SN74FB1650
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCIEVERS

SCBS178D - AUGUST 1992 — REVISED JULY 1995

description

The 'FB1650 contain two 9-bit transceivers designed to translate signals between TTL and backplane
transceiver logic (BTL) environments. They are specifically designed to be compatible with the IEEE 1194.1-1
(BTL) standard.

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA. Two output
enables (OEB and OEB) are provided for the B outputs. When OEB is low. OEBi is high, or Vg is typically less
than 2.5 V. the B port is turned off.

The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the
A-port output enable (OEA) is high. When OEA is low or when V¢ is typically less than 2.5 V, the A outputs
are in the high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating TTL inputs at a valid logic state.
BIAS V¢ establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when V¢ is not connected.
BG V¢ and BG GND are the supply inputs for the bias generator.
The SN54FB1650 is characterized for operation over the full military temperature range of -55'C to 125"C.The
SN74FB1650 is characterized for operation from 0°C to 70"C.
Function Tables
TRANSCEIVER

INPUTS
FUNCTION
OEA OEA OEB OEB
X X H L A data to B bus
L H X X B daia to A bus
L H H L A data to B bus, B data to A bus
X X L X
B-bus isolation
X X X H
H X X X
A-bus isolation
X L X X
STORAGE MODE
INPUTS
FUNCTION
LE CLK
H X Transparent
L 1 Store data
L L Storage

‘b TEXAS
INSTRUMENTS
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SN54FB1650, SN74FB1650
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCIEVERS

SCBS178D - AUGUST 1992 - REVISED JULY 1995

functional block diagram

10EB 81

10es -8

B
1CLKAB - 3 -

>
D>

1Leas B2 {> - B
>

wesa % - —
1cikea -3 S——— ——
10ea 7 -
10ea % <
1an % D - B PP J ”
c2 [ o) — 181
>t
e ]
1 1D <}J—
89
1A01 c2l—t+-9
c1 /J —®
v vv vy vv

To Eight Other Channels

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range. Voo, BIAS Ve, BG Vo - oo -05Vto7V
Input voltage range, V): except Bport ............ ... ... ... ... -12Vto7V
BpOr .. -1.2Vto35V

Voltage range applied to any B output in the disabled or power-off state, Vo . -05Vto55V
Voltage range applied to any output in the high state, Vo ................. .. ... ... .. -0.5Vto Ve
Input current range (except BPOM) o -40 mA to 5 mA
Current applied to any single output in the low state, Io: Aport ........... ... .. ... .. ... ... 48 mA
Bport ... ... 200 mA

Maximum power dissipation at Ta = 55°C (in still air) (see Note 1): PCApackage ................ 1.8W
Storage temperature range, Tgtg ... ... —-65°C to 150°C

t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1 The maximum package power dissipation is calculated using a junction temperature of 150 C and a board trace length of 75 mils. For

more information. refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology Data
Book. literature number SCBD002B

“.’P TEXAS
INSTRUMENTS
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SN54FB1650, SN74FB1650
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCIEVERS

SCBS178D — AUGUST 1992 — REVISED JULY 1995

recommended operating conditions (see Note 2)

SNS54FB1650 SN74FB1650 ONIT
MIN NOM MAX| MIN NOM MAX
Vce, BGVec  Supply voltage 45 5 55 45 5 55 \
BIAS Vcc Supply voltage 45 5 55 a5 5 55 \
. B port 1.62 a23] 162 23
ViH High-level input voltage 7 \%
Except B port 2 N 2
Y Low level inout vt B port 075 & 1a7] o7 1],
ow-level input voltage =
L P 9 Except B port P 0.8 08
K Input clamp current OU -18 -18 mA
loH High-level output current A port Q‘J -3 -3 mA
A port 3 24 24
loL Low-level output current = mA
B port 100 100
TA Operating free-air temperature -55 125 0 70 ‘C
NOTE 2: Unused or floating pins (input or I/0) must be held high or low.
electrical characteristics over recommended operating free-air temperature range
SN54FB1650 SN74FB1650
PARAMETER TEST CONDITIONS UNIT
MmN TYyrt  mAax| MmN TYPt  MAX
B port I|=-18 mA -1.2 -12
VIK — Vee =45V \
Except B port I = -40 mA -0.5 ~-0.5
| =-1mA
VOH AO port Vcc =45V OH \
IoH = -3 mA 25 33 25 33
AO port Veg =45V, loL = 24 mA 035 05 0.35 05
VoL _ oL = 80 mA 0.75 11| 075 11 v
° B port Vec=45V 0
oL = 100 mA 1.15 1.15
Iy Except B port Vee =55V, Vi=55V 50 50| pA
i Except B port Vee=55V. Vy=27V & 50 50| pA
R Except B port VCC =55V, Vi-05V & 50 sl
| % 1
it B port Vee =55V, V=075V & 100 “o0|
I0zH | AO port Veo=55V, Vo=27V A 50 50| uA
lozL | AO port Veo=55V, Vo=05V i 50 50| pA
s
lozpu | AO port Vec=0to2.1V, Vo=05t027V {2‘9 50 50 pA
lozpp | AO port Vecc=21VtoO, Vp=05t027V Q -50 -50 pA
10H B port Vec=0t055V, Vo=21V 100 100 | pA
los8 | Aport Voo =55V, Vo=0 -30 -150 | -30 -150 | mA
| A port to B port v 55V - 100 100 A
— =55V, = m
CC [BporttoA port cc 0 120 120
c Al port Viev GND 55 55 .
= r
' Control pins ! cco 55 55 P
Co AO ports Vo = V¢ or GND 55 55 pF
Ciol Bportper P11940 |Vcc=0t055V 55 55| pF

t All typical values are at Vo = 5V, Ta = 25°C

1 For I/0 ports, the parameters liH and I)_include the off-state output current

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second
T Parameter is based on characterization but is not tested

PRODUCT PREVIEW intormation concerns products in the formative or

design phase of

development. Characteristic data and other

specifications are design goals. Texas Instruments reserves the right 10
change or discontinue these products without notice.
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SN54FB1650, SN74FB1650
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCIEVERS

SCBS178D  AUGUST 1992 - REVISED JULY 1995

live-insertion specifications over recommended operating free-air temperature range

SN54FB1650 | SN74FB1650
PARAMETER TEST CONDITIONS UNIT
MIN M MIN  MAX
Vee < 0toasyVv ﬁ 450
Ice (BIAS Vi) Vo anvIaaY Vg - 0102V, V| (BIASVCE)=45VI055V T — A
Vo Bport |Vee =0, VI (BIASVCE) =45V 1055V 16&5 21 162 21 %
Vee- 0. V=1V, V[ (BIASVcC)=45V1055V R 1
10 Bport [Vee-0t055V, OFEB-01008V S 100 100 A
VeG - 0022V, OEB- 0105V Q 100 100

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

Vec =5V, | snsare1650 | SN7aFB1650
Ta=25C UNIT
MIN  MAX MIN M” MIN  MAX
felock Clock frequency 0 150 0 jé’o 0 150 | MHz
tw Pulse duration, CLK or LE 33 33 AQY 33 ns
Setup t Data before LE 48 5 E}& 48
t etup time ns
il i Data before CLK T 49 i 49
Data after LE 18 09'3 1.8
th Hold time ns
Data after CLKT 1 R 11
PRODUCT PREVIEW information concerns products in the formative or
dtwmnc.phne o;" goals. Y“”C'v:‘:v'-::‘:;r's"ﬁ: e::v. :bn: n Tﬁ"lo; i
S ns " " es
e o ot e oot waoat v ” l TeExAs



SN54FB1650, SN74FB1650
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCIEVERS

SCBS178D - AUGUST 1992 - REVISED JULY 1995

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

v = A
FROM T0 T(;C: 2:; SN54FB1650 | SN74FB1650
PARAMETER (INPUT) (OUTPUT) UNIT
MIN TYPT MAX MIN  MAX MIN  MAX
fmax 150 150 150 MHz
tPLH 18 37 53| 18 66| 18 62
Al B ns
tPHL 29 44 6 29 73| 29 72
[i 27 4.2 58 2.7 69 27 64
PLH LEAB B ns
tPHL 35 5 65| 35 75 35 73
t _ 23 39 55 23 65 23 6
PLH CLKAB B ns
tPHL 29 45 61 29 68| 29 67
1 35 59 7.9 35 97 35 8.6
PLH B AO 2 ns
tPHL 22 37 53 2.2 6 22 5.7
i 18 32 46 1.8 54 18 51
PLH LEBA AO ns
tPHL 1.7 3 44| 17 51 17 47
t 18 31 4.6 18 5% 1.8 5.1
PLH CLKBA A0 L ns
tPHL 17 31 ae| 17 B3] 17 40
t ~ 27 46 6.4 27 4074 27 6.7
PLH OEB B i ns
tPHL 29 a1 59| 29~ 68| 29 66
tPLH 26 43 62| & 72| 26 66
OEB B o ns
tPHL 3.4 46 64| o84 72 34 7
t 14 29 441" 14 53 14 49
PZH OEA AO ns
tpzL 14 26 4 14 49| 14 46
l{ 17 34 51 1.7 5.9 1.7 58
PHZ OEA AO ns
tpLz 22 36 5] 22 58| 22 55
t 1.7 33 4.7 1.7 59 1.7 55
PZH OEA A0 ns
tpzL 17 31 44 1.7 54 1.7 5.1
t _ 15 29 45 15 52 15 51
PHZ OEA AO ns
tpLz 2 31 46 2 5 2 48
tsk(p)* i
Skew for any single Al'to B or Bto AO 05 ns
channel 'tpH| - tpLH
tsk(o)}
Skew between drivers Alto B or B to AO 1 ns
in the same package
. Transition time, B outputs (1.3 V to 1.8 V) 09 17 31 0.3 6.8 05 4.6
ns
! Transition time, AO outputs (10% to 90%) 05 2 36 03 43 04 4.2
tPR B-port input pulse rejection 1 1 1 ns

1 All typical values are at Voc =5 V. Tp = 25 C
1 Skew values are applicable for through mode only.

PRODUCT PREVIEW information concerns products in the formative or

oasigr:\ .ohase o;” oevelop;\e;n c’nu'men's’:;c data and other i
e iaar esarvs herght o TExAS
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SN54FB1650, SN74FB1650
18-BIT TTL/BTL UNIVERSAL STORAGE TRANSCIEVERS

SCBS178D AUGUST 1992 - REVISED JULY 1995

PARAMETER MEASUREMENT INFORMATION

21V
16.5 42 $
o7V b
st A © Open From Output . Test
From Output - 5»3?/3 / P Under Test Point
Under Test I ¢ GND
CL=S0PF 1 2 o0, TEST S1 0pF |
(see Note A) tPLH/tPHL Open (see Note A)
] tpLZ/tpZL v
tPHZ/tPZH Open :
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS
L] cotw o »
| |
| 3v
Input 1.5V {15v 3V
ned ) ’ Timing Input X1.5 v
ov i ov
VOLTAGE WAVEFORMS - * e
PULSE DURATION | tsu th
| i 3v
3y Data Input X1.5 v XLS v ov
Input
P 15v 'V VOLTAGE WAVEFORMS
| N | ov SETUP AND HOLD TIMES
oy —
PHL | L= Wﬂ‘“* tPLH
|
| ‘
_— | )~ VoH

Output 'k 155V )’ 155V Output
- - VoL

Control
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (A to B)

————— e 3
Input 155V 1.55V Output
| 1V Waveform 1

| VoL
. | Stat7v |
tPHL 1€ » tpHz ¥ "
I ™ oot
| | PLH (see Note B) tpzH B K |
| | VoH Output | — - - VOH
Output—\isv—/;V Waveform 2 15V VoH-03V
- VoL S1 at Open
(see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (B to A) ENABLE AND DISABLE TIMES (A port)

NOTES: A Cy includes probe and jig capacitance
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control
C. Allinputpulses are supplied by generators having the following characteristics: TTLinputs - PRR < 10 MHz, Zg =50€), t; < 2.5 ns,
tf< 25ns. BTL inputs - PRR< 10 MHz, Z0 =50t < 25ns. tf< 2.5 ns
D. The outputs are measured one at a time with one transition per measurement

Figure 1. Load Circuits and Voltage Waveforms
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SN54FB1651, SN74FB1651
17-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVERS
WITH BUFFERED CLOCK LINES

SCBS177C - OCTOBER 1993 ~ REVISED JULY 1995

® Compatible With IEEE 1194.1-1991 (BTL)

Standard

® TTL A Port, Backplane Transceiver Logic

B Port

® Open-Collector B-Port Outputs Sink

100 mA

® |solated Logic-Ground and Bus-Ground

Pins Reduce Noise

o B-Port Biasing Network Preconditions the
Connector and PC Trace to the Backplane
Transceiver Logic High-Level Voltage

® TTL Input Structures Incorporate Active
Clamping to Aid in Line Termination

® Package Options Include High-Power
Shrink Quad Flat (PCA) Package With
0.5-mm Pin Pitch and Ceramic Quad Fiat
(HQA) Package

SN54FB1651 ... HQA PACKAGE
SN74FB1651. .. PCA PACKAGE

(TOP VIEW)
< @ Q q
Z 0
w < ® .« - < <EL32q@bS
E’O‘—'Ooﬁ’oﬁoozoom%mx_: m’u.l =l
b4 Z wosu Z
SXEipEicigExobinoaologgsle
O0O000000000000000000000000
gggr\wmvww—omgr\wmzmNv-ocnoer
= DO OO ® @ ® © O M~ NMNNIN
NC 1 75 P 1B2
Vec g2 74 EGND
GND 3 73 P 1B3
1A06 ] 4 72 |0 184
1Al6 O 5 71 P GND
1A07 6 70 P 1B5
1A7 47 69 |0 1B6
GND (3 8 68 |1 GND
1A08 O 9 67 P 1B7
1A18 10 66 [J 1B8
1A09 O 11 65 [J GND
1AI9 4 12 64 P 1B9
GND O 13 63 J NC
2CcLK O 14 62 |1 2CLKAB
NC O} 15 61 P GND
2A02 ] 16 60 [J 2B2
2AI2 417 59 [1 2B3
GND ] 18 58 1 GND
2A03 [} 19 57 | 2B4
2A13 0 20 56 [0 2B5
2A04 0 21 55 |3 GND
2Al4 [ 22 54 ) 2B6
GND [ 23 53 P 2B7
‘e d5 o[ 588
51 1 2B8
ERETBSTBIEEE33379932¢€5223
LJI_IULJLJUUULJUUULTUUUUUUUUUOUULT
VWVWEOANNXIXVARS Q<< <M O m|m_ 80 Q|
853520533283 SEE2 a3 2R r2 28
JougeogegcNoge Nwddddggg ©
ISR &)
NC - No internal connection
g;!ﬁ;s (.)rusnwls‘.‘i" xﬁ%%ﬂ::xg zr;ml:gzl;mz % Copyright © 1995, Texas Instruments Incorporated
specfcations po the erma f Texas Instrumerts standard "-::r:;nz' TEXAS
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SN54FB1651, SN74FB1651
17-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVERS
WITH BUFFERED CLOCK LINES

SCBS177C - OCTOBER 1993 — REVISED JULY 1995

description

The ‘FB1651 contain an 8-bit and a 9-bit transceiver with a buffered clock. The clock and the transceivers are
designed to translate signals between TTL and backplane transceiver logic (BTL) environments. They are
specifically designed to be compatible with the IEEE 1194.1-1 (BTL) standard.

The B port operates at BTL-signal levels. The open-collector B ports are spegified to sink 100 mA. Two output
enables (OEB and OEB) are provided for the B outputs. When OEB is low, OEB is high, or V¢ is typically less
than 2.5V, the B port is turned off.

The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the
A-port output enable (OEA) is high. When OEA is low or when V¢ is typically less than 2.5 V, the A outputs
are in the high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating TTL inputs at a valid logic state.

BIAS V¢ establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vg is not connected.
BG V¢ and BG GND are the supply inputs for the bias generator.

The SN54FB1651 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74FB1651 is characterized for operation from —40°C to 85°C.

Function Tables

TRANSCEIVER
INPUTS
— — FUNCTION

EA OEA OEB EB
X X H L A data to B bus
L H X X B datato A bus
L H H L A data to B bus, B data to A bus
X X L X

B-bus isolation
X X X H
H X X X

A-bus isolation
X L X X

STORAGE MODE
INPUTS
FUNCTION
LE CLK
H X Transparent
T Store data
L L Storage

2-20
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SN54FB1651, SN74FB1651
17-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVERS
WITH BUFFERED CLOCK LINES

SCBS177C - OCTOBER 1993 - REVISED JULY 1995

functional block diagram

10e8 & D,

1LEAB 2 J|>
1esa -8 Jl>
1cLkea 24 I|>
10ea -
1084 %8
Transcelver
[ o o e e e e e e e e e e e e e e o e e e e e e e e e e e s e e e _i
141 2 {> 10 J ” :
c2 1 ¢ 1B1 |
b1 :
3
i 1D |
1801 -2 <l c2 :
c1 <}—e |
|
b ——— ———— .J —— ———— ——d
v vy vy vy

To Eight Other Channels

% TeEXAS
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SN54FB1651, SN74FB1651
17-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVERS
WITH BUFFERED CLOCK LINES

SCBS177C — OCTOBER 1993 - REVISED JULY 1995

functional block diagram (continued)

20e8 -8 «D

20e8 2° <> . .
43
2CLKAB — —— D e
2LEAB - ¥ ._D
2t 2! %
2cLkBA 22 Jl\/
20eA -2
208A 0
[ [T —
) ' Dela__]—ly ] © 2CLKAB
.14 r [ ]
2CLK l Delay l
Transceiver
F————— - - A -
" |
N
2A12 1D
q 60
l/ c2 | o] 2B2
> cC1
3
' 1D
2A02 <l c2
c1<4—e
R —— - R —— ——
v vwv vy vy

To Seven Other Channels
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SN54FB1651, SN74FB1651
17-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVERS
WITH BUFFERED CLOCK LINES

SCBS177C - OCTOBER 1993 - REVISED JULY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)?

Supply voltage range, Voo, BIAS VG, BG VGG wvvvveiiii i -05Vto7V
Input voltage range, Vi: except Bport ... ... ... ... -12Vto7V
BPOM o -12Vto35V

Input current range (except B pomt) .............. .. -40 mA to 5 mA
Voltage range applied to any B output in the disabled or power-off state ................. -05Vto55V
Voltage range applied to any outputinthe highstate ................... ... ........... -0.5V1toVee
Current applied to any single output in the low state: Aport ............... .. ... ..., 48 mA
Bport ... 200 mA

Maximum power dissipation at T = 55°C (in still air) (see Note 1): PCApackage ................ 1.8W
Storage temperature range, TSl <o -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 75 mils. For

more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology Data
Book, literature number SCBD002B.

recommended operating conditions (see Note 2)

SN54FB1651 SN74FB1651 UNIT
MIN NOM MAX MIN NOM MAX
Vce,BGVee  Supply voltage 45 5 55 45 5 55 \
BIAS Vo Supply voltage 45 5 55 45 5 55 \"
B port 1.62 823|182 23
VIH High-level input voltage — \
Except B port 2 X 2
) B port 0.75 & 47| 075 1.47
ViL Low-level input voltage — T \
Except B port 2 0.8 0.8
K Input clamp current é’ -18 -18 mA
IoH High-level output current A port QQ -3 -3 mA
oof
A port 24 24
oL Low-level output current — iad ] mA
B port 100 100
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 2: Unused or floating pins (input or 1/0) must be held high or low.

PRODUCT PREVIEW information concems products in the formative or
design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to b TE XAS
change or discontinue these products without notice.
INSTRUMENTS

2-23



SN54FB1651, SN74FB1651
17-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVERS
WITH BUFFERED CLOCK LINES

SCBS177C —~ OCTOBER 1993 - REVISED JULY 1995

electrical characteristics over recommended operating free-air temperature range

SN54FB1651 SN74FB1651
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPT MAX
VIK Voo =45V, I|=-18 mA -1.2 -1.2 \
v AO port VoG =45V IO =1 mA v
0 =4.
OH P ce ot = —3mA 25 33 25 33
AQ port VoG =45V, I0L = 24 mA 035 05 035 05
VoL _ IoL = 80 mA 0.75 11] 075 11] v
Voo =45V
B port ce oL = 100 mA 115 115
I Except B port Vecc =55V, Vi=55V 50 50| pA
It Except B port Voo =55V, Vi=27V > 50 50| pA
R Except B port VoG =55V, V=05V & =0 -50
I B port Vec =55V, V=075V & 100 Soo] M
10zH | AO port Voc =55V, Vo=27V A 50 50| pA
l0zL | AO port VeG =55V, Vo=05V R -50 -50| pA
10ZPU | AO port VoG =0t02.1V, Vo=051027V o 50 50| pA
l0zPD | AO port Voc=21V100, Vo=05t027V Q -50 -50| pA
10H B port Voc=0tob55V, Vp=21V 100 100 pA
1088 | Aport Voo =55V, Vo=0 -30 -150 | -30 -150 | mA
A port to B port 100 100
lcc — Voo =55V, I0=0 mA
B port to A port 120 120
Al port 55 55
G - V| = Vg or GND pF
Control pins 55 55
Co AO ports Vo = Ve or GND 5.5 5.5 oF
Cio BportperP1194.0 |Voc=0t055V 55 55| pF
1 All typical values are at Vog = 5V, Ta = 25°C.
1 For I/0 ports, the parameters |1 and Ij_ include the off-state output current.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
live-insertion specifications over recommended operating free-air temperature range
SN54FB1651 | SN74FB1651
PARAMETER TEST CONDITIONS TEST CONDITIONS UNIT
MIN MAX [ MIN  MAX
oo (BIAS Vo) [oee=0045Y VB=0t02V, V|(BIASVCC)=45V1055V S50 Sl A
=0to2V, =4. 0 5.
cc €0 Noc-45Vi055V B ! ce o 10
Vo Bpot |Voo=0, V| (BIAS Vo) = 4.5 V10 5.5 V 16 21| 162 21| Vv
Voc=0, Vg=1V, V|(BIASVGGQ)=45V106.5V ;K -1
16) Bport |Voo=0t05.5V, OEB=0t00.8V & 100 100 | pA
Voo =0t022V, OEB=0to5V Q 100 100

PRODUCT PREVIEW information concens products in the formative o
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice
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SN54FB1651, SN74FB1651
17-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVERS
WITH BUFFERED CLOCK LINES

SCBS177C - OCTOBER 1993 - REVISED JULY 1995

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

Yrii ;:Z SNs4FB1651 | SNT4FBIEST |
MIN  MAX MIN M% MIN  MAX
flock___Clock frequency 0 150 350 150 | MHz
tw Pulse duration CLKor LE 33 33 AQ‘g 33 ns
- Setup time Data before LE 48 554 4.8 s
Data before CLKT 49 )13) 49
" Hold time Data after LE 1.8 Q8 18 s
Data after CLKT 1.1 Q7 1.1

PRODUCT PREVIEW information concerns products in the formative or

design phase of development. Characteristic data and other v}

specifications are design goals. Texas Instruments reserves the right to
INSTRUMENTS

change or discontinue these products without notice.
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SN54FB1651, SN74FB1651
17-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVERS
WITH BUFFERED CLOCK LINES

SCBS177C - OCTOBER 1993 - REVISED JULY 1995

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

Vee=5V,
FROM TO Ts 2 25°C SN54FB1651 | SN74FB1651
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN TYPt MAX MIN  MAX MIN  MAX
fmax 150 150 150 MHz
tPLH _ 18 37 53| 18 66| 18 62
Al B ns
tPHL 29 44 6| 29 73| 29 72
[{ _ 27 42 58 27 6.9 27 6.4
PLH LEAB B ns
tPHL 35 5 65| 35 75| 35 73
t _ 23 39 55 23 6.5 23 6
PLH CLKAB B ns
tPHL 29 45 6.1 29 6.8 29 6.7
tPLH 46 69 88| 46 107| 46 99
2CLKAB 2CLKAB ns
tPHL 49 65 81| 49 92| 49 88
t _ 35 59 79 35 97 35 8.6
PLH 8 AO ns
tPHL 22 37 53| 22 6| 22 57
t 1.8 32 4.6 1.8 54 1.8 5.1
PLH LEBA AO ns
tPHL 17 3 44| 17 51 17 47
t 1.8 3.1 4.6 1.8 1.8 5.1
PLH CLKBA AO & ns
tPHL 17 31 46| 17 o3[ 17 49
oo
t 6.4 9.7 1.8 6.4 15 6.4 13.4
PLH 2CLKBA 2CLK’ A ns
tPHL 4.1 6.9 8.9 s 12 41 103
tPLH 27 46 64| @' 74| 27 67
OEB B é% ns
tPHL 29 41 59| Q%9 68| 29 66
t _ 2.6 43 6.2 26 7.2 26 6.6
PLH OEB B ns
tPHL 34 46 64| 34 72| 34 7
t 1.4 29 4.4 1.4 5.3 14 4.9
PzH OEA AO ns
tpzL 14 26 4| 14 49| 14 46
t 1.7 3.4 5.1 1.7 59 1.7 5.8
PHZ OEA AO ns
tpLZ 22 36 5| 22 58| 22 55
t _ 1.7 33 4.7 1.7 59 1.7 55
Pt OEA AO ns
tpzL 1.7 3.1 4.4 1.7 54 1.7 5.1
t 1.5 29 45 1.5 52 1.5 5.1
PHZ OEA AO ns
tpLz 2 3.1 4.6 2 5 2 4.8
tsk(p)* = o
Skew for any single Alto B or Bto AO 0.5 ns
channel | tpH| - tp 1!
tskio)* o
Skew between drivers Al'to B or Bto AO 1 ns
in the same package
. Transition time, B outputs (1.3 V to 1.8 V) 0.9 1.7 3.1 0.3 6.8 0.5 4.6
ns
! Transition time, AO outputs (10% to 90%) 0.5 2 3.6 0.3 43 0.4 4.2
tPR B-port input pulse rejection 1 1 1 ns
1 Al typical values are at Voo = 5 V, T = 25°C.
* Skew values are applicable for through mode only.
PRODUCT PREVIEW information concems products in the formative or
desigi;c:::::esr:; ilie:eloplme.vrvt C:’ﬂ;;ﬂlﬂs:lc data ;r‘id ‘olzl'u @
Rare or tiscontmoe iase procucts wihow maten. e 19N 12 TEXAS
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SN54FB1651, SN74FB1651
17-BIT TTL/BTL UNIVERSAL STORAGE TRANSCEIVERS
WITH BUFFERED CLOCK LINES

SCBS177C - OCTOBER 1993 ~ REVISED JULY 1995

PARAMETER MEASUREMENT INFORMATION

21V
o 7V 16.5 Q2
From Output From Output Test TEST S1
Under Test O Open Under Test Polnt tPLH/tPHL Open
0 GND tpLZ/tPZL G7NV
t 1t D
CL =50 pF 30 pF PHZ/\PZH
(see Note A) I 500 Q (see Note A) I
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS

— tw —¥
[ |

3v
| | 3V
Input 1.5V 15V Timing Input X1-5 v
|

ov ov
VOLTAGE WAVEFORMS K——*——-ﬂ
PULSE DURATION | tsu ho
| | 3v
| 15V x 1.
______ 3V Data Input X S5V ov
Input 1.5V ! 1.5V ov VOLTAGE WAVEFORMS
| SETUP AND HOLD TIMES
[{ |
PHL —1¢—¥ n—’:— tPLH
|
! | VoH
—— VoL Control
VOLTAGE WAVEFORMS (see Note B)
PROPAGATION DELAY TIMES (A to B) wz - |
I | —» | tpz
| |
Input 155V \ 1ssv 2 n\ : | sV
(see Note B) . . Output 1.5V
i | 1V stat7v | v_ogo_.avvm
tPHL H | \ (see Note B) | tPHZ ¥ k_
| ¢ »— 'PLH tozH e |
| | VoH Output | — — — — VOH
1.5V 15V VOH-0.3V
Output ——y (see Note B) ﬂ
oL =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (B to A) ENABLE AND DISABLE TIMES (A port)

NOTES: A. Cg includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: TTL inputs -~ PRR < 10 MHz, Z0 =50 Q, tr<2.5ns,
tf<2.5ns. BTL inputs - PRR < 10 MHz, Z0 =50 Q, ty < 2.5 ns, tf< 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms
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SN54FB2031, SN74FB2031

9-BIT TTL/BTL ADDRESS/DATA TRANSCEIVERS

SCBS176D - NOVEMBER 1991 - REVISED MAY 1995

® Compatible With IEEE 1194.1-1991 (BTL)
Standard

e TTL A Port, Backplane Transceiver Logic
(BTL) B Port

® Open-Collector B-Port Outputs Sink
100 mA

® |solated Logic-Ground and Bus-Ground
Pins Reduce Noise

SN54FB2031 ... WD PACKAGE
(TOP VIEW)

oes (] v 48]] OEB
oeafl2 47f} TCK
BIAS Vee 13 6] Vee
veclla a5l Tms
atlls 44f] GND

GND {6 43} BT
a2l 42[) GND

A3(]s 4] 82

GNDlJs  sofJGND
aallio  39f) B3
as{]1r 3sflaND

aNolli2  a7])Ba
a6l]is  3sflGND
A7lla 3s]] B

GNDI}1s  a3aflaND
asllie 33[)B6
agl}17  32flgND

seL1fis 31))B7

tcellie  3oflGND
BGVoc 20 291 B8
tcaller 28l GND
BGGND[J22  27[1 BS
setoflles  26f) vee
100[2a  25fJ TDI

description

GND
A3
GND
A4
GND
A5
GND
A6
GND
A7
GND
A8
GND

® BIAS V¢ Minimizes Signal Distortion
During Live Insertion/Withdrawal

® B-Port Biasing Network Preconditions the
Connector and PC Trace to the BTL
High-Level Voltage

® TTL-Input Structures Incorporate Active
Clamping to Aid in Line Termination

® Package Options Include Plastic Quad
Flat (RC) Package and Ceramic Flat (WD)
Package

SN74FB2031 . . . RC PACKAGE
(TOP VIEW)
Q
L
fa) 0 < @ |m n 0
Nz—8<mmm(§8§z_
<O« >Sp OO0 K>+ OCim
/e ey
52 51 50 49 48 47 46 45 44 43 42 41 40
] 1 39 [| GND
] 2 38 [| B2
] 3 37 | GND
] 4 36 [| B3
I 35 [JGND
6 34 [|Ba
] 7 33 [| GND
IE] 32 [| B
9 31 [JGND
110 30 {| B6
] 11 29 | GND
) 12 28 (| B7
[ 13 27 [ GND
14 15 16 17 18 19 20 21 22 23 24 25 26
e e e e e i ik
- mOC OCOF VOO |®
<_loooz—'o‘30'mz|cn
%4; 3 ow}_’_> I}
o g

The "FB2031 are 9-bit transceivers designed to translate signals between TTL and backplane transceiver logic
(BTL) environments. They are specifically designed to be compatible with IEEE 1194.1-1991 (BTL).

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA. Two output
enables (OEB and OEB) are provided for the B outputs. When OEB is low, OEB is high, or Vg is typically less

than 2.5 V. the B port is turned off.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DATA information current as of publication date. Products conform to
specifications per the terms of Texas Instruments standard warranty.

does not include testing of all

parameters.

b TEXAS

INSTRUMENTS

Copyright © 1995, Texas Instruments Incorporated
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description (continued)

The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the
A-port output enable (OEA) is high. When OEA is low or V¢ is typically less than 2.5 V, the A outputs are in

the high-impedance state.

Pins are allocated for the 4-wire IEEE 1149.1 (JTAG) test bus. TMS and TCK are not connected and TDI is

shorted to TDO.

BIAS V(¢ establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when V¢ is not connected.

BG V¢ and BG GND are the supply inputs for the bias generator.

To ensure the high-impedance state during power up or power down, A port should be tied to V¢ through a
pullup resistor; the minimum value of the resister is determined by the current-sinking capability of the driver.

The SN54FB2031 is characterized for operation over the full military temperature range of -55°C to 125°C. The

SN74FB2031 is characterized for operation from 0"C to 70"C.

Function Tables

TRANSCEIVER
INPUTS
OEA OEB OEB FUNCTION
L H L A data to B bus
: )L( s B datato A bus
H H L A data to B bus, B data to A bus
L L X Isolation
L X H
STORAGE MODE
LCA, LCB RESULT
0 Transparent
1 Latches latched
T Flip-flops triggered
SELECT
MUX
SEL1 | SELO :“f; B l{ A
0 0 Latch Latch
0 1 Through Through
1 0 Flip-flop Flip-flop
1 1 Flip-flop Latch

*5‘ TeEXAS
INSTRUMENTS
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functional block diagram

ca '8 D
20 [>
SELO
ser 1° D L
e '® D S
oeB D
OEB 95 <{> S
OEA ..J7,,._,,,D _ 0 |
o |c1
—‘ \\\
0 .
— Mux -
$fe |
a0 ,D . | ﬁ
T 0 |
”””” 10
< l - {mux
_ cil—¢
™~ ]
T | e
J ci<t—¢
v v v v

To Eight Other Channeis

Pin numbers shown are for the RC package

{if TEXAS
INSTRUMENTS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo -+ - ... =05Vto7V
Input voltage range. V| except Bport .. ... ... ... -12Vto7V
BpOrt -12V1t035V

Input clamp current: except Bport . ........ .. -40 mA
BoPOM -18 mA

Voltage range applied to any B output in the disabled or power-off state ................. -05Vte55V
Voltage range applied to any output in the high state  .............. . =0.5Vto Ve
Current applied to any single output in the fow state: Aport ... 48 mA

Bport ...
Maximum power dissipation at Tp = 55"C (in still air) (see Note 1): RC package
Storage temperature range, Tgpg ...

1 Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only. and
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150" C and a board trace length of 75 mils. For

more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology Data
Book. literature number SCBD0028B

recommended operating conditions (see Note 2)

SN54FB2031 SN74FB2031 uNIT
MIN NOM MAX | MIN NOM MAX
Vce, BIAS Ve,
: ’ 8 | 4.5 . £ 5
BG Voc Supply voltage 5 5 55 45 5 55 \
] B port 162° & 23] 162 23
VIH High-level input voltage + v
Except B port 2 I 2
) B port 075 & 147*| 075 1.47
ViL Low-level input voltage = v
Except B port {1 08 0.8
IoH High-level output current A port ‘: 3 3 mA
A port & 24 24
loL Low-level output current — " mA
B port 100 100
TA Operating free-air temperature -55 125 0 70 C

* On products compliant to MIL-STD-883, Class B, this parameter is based on characterization data but is not tested
NOTE 2:  Unused or floating pins (input or 1/0) must be held high or low.

PRODUCT PREVIEW information concerns products in the formative or .

design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to TEXAS
change or discontinue these products without notice l
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54FB2031 SN74FB2031
PARAMETER TEST CONDITIONS UNIT
MmN TYypt  mAx| MIN TYPT  MmAX
B pont | = -18mA 12 -12
Vik Ve -45V \2
Except B port I} - -40 mA 05 ~-05
[ = - 1mA 32
VOH A port Ve 45V OH \
IoH = 3mA 25 33 25 33
! =20 mA 0.31
A port Vee =45V oL
v IoL - 24 mA 035 & 05 035 05 v
oL ] IoL - B0 mA 075 3 11f o7s 11
B port Ve -45V g
IoL - 100 mA Q115 115
I Except B port Vee 55V V| 55V o 50 50| A
I1Ht Except B port Vee - 55V V=27V L;}; 50 50 pA
' Except B port Veg =55V Vi-05V ) 50 -50 A
| ~ u
it B port Vee - 55V, V=075V Q 100 100
lozH | Aport Vec=21V1055V. Vg=27V 50 50| pA
lozL A port Vec=21Vio55V. Vo -05V 50 -50 pA
lozpy { A port Vec=0t021V, Vo-=05Vto27V 50 50 pA
10zPD | A port Vec=21V100, Vo=05Vt027V 50 50| pA
loH |8 port Vee -0t055V. Vo - 21V 100 100 | pA
108§ | Aport vVee - 55V, Vo -0 30 150 30 -150 | mA
| A port to B port v 65V | o 78 78 A
S 55V, - m
ce B port to A port cC o 78 78
o V|=05Vor25V 45 45 pF
A port Vo=05Vor25V 8.5 8.5
Cioll pF
Bportper P11940 |Voc=0t0o55V 6 6
t All typical values are at Vo - 5 V. Ta = 25 C
 For 1/0 ports. the parameters Iy and 1L include the off-state output current
§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second
T Parameter 1s based on characterization but is not tested
live-insertion specifications over recommended operating free-air temperature range
SN54FB2031 | SN74FB2031
PARAMETER TEST CONDITIONS UNIT
MIN Mjg MIN  MAX
Vee=01045V 0 450
IcC (BIAS Vee) Vg=0t02V. V|(BIASVGc)=45Vto55V e HA
Vee -45Vto55YV 1.2* 10 10
Vo Bport |Vgg=0. V| (BIAS Vi) = 5V 162, 21| 162 21 v
Vec=0. Vg=1V, V| (BIAS Vo) =45V 1055V -3 -1
o Bport [Voc-0to55V. OEB=0t0 08V o 100 100 nA
Vec=0t022V, OEB-0t05V k3 100 100

PRODUCT PREVIEW information concems products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

SN54FB2031 | SN74FB2031 ONIT
MIN  MAX MIN  MAX
felock Clock frequency 0 150 0 150 | MHz
tw Pulse duration, LCA or LCB 33 o 33 ns
Setup time. data before LCAT (clock mode) 15 lxzf’ 14
. Setup time. data before LCBT (clock mode) 28 “é.“’ 28 e
Setup time, data before LCAT (latch mode) 144, 1.1
Setup time. data before LCBT (latch mode) %s’) 24
Hold time, data after LCAT (clock mode) P 06
Hold time. data after LCBT (clock mode) < 0 0
th Hold time. data after LCAT (latch mode) 09 09 ns
Hold time, data after LCBT (latch mode) 0 0

PRODUCT PREVIEW information concems products in the formative or

design phase of development. Characteristic data other i
icati i . jh
Range of discanimit s procuors o moee oo e ot TeExAs
INSTRUMENTS
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switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

Vec =5V, Ta=25C | SN54FB2031 | SN74FB2031
PARAMETER FROM T0 cc A UNIT
(INPUT) (ouTPUT) MIN TYyPt MAX| MIN MAX| MIN  MAX
'max 150 150 150 | MHz
'PLH - 37 45 59 3.2 8 3.2 6.6
A (through mode) B ns
PHL 29 4 57 26 7.8 26 5.9
tpLH 41 5 65| 36 86| 36 73
A (transparent) B ns
tPHL 33 45 61 3 83 3 65
4 45 54 7 39 91 3.9 78
PLH LCA B ns
PHL 4 51 67| 34 9| 34 7.4
[f 28 37 47 19 79 19 6
PLH LCB A ns
PHL 25 34 49 18 74 18 55
1| 25 38 53 19 79 19 6.3
PLH SEL1 or SELO A ns
PHL 22 35 5.1 16 74 16 56
1 41 53 69| 37 3| 37 78
PLH SEL1 or SELO B < ns
PHL 37 52 69 33 92 33 77
PLH 31 4 56| 222 86| 22 71
L B (through mode) A 4 ns
tPHL 26 34 49 l&’ 76 14 57
tPLH 33 42 59| 84 9| 24 76
B (transparent) A T ns
tPHL 28 39 55|g%18 82 18 63
PLH - 37 46 6.1 32 8.4 3.2 67
OEB or OEB B ns
tPHL 29 43 58 25 82 25 6.4
4 23 31 45 16 73 16 5
Zdal OEA A ns
tpzL 19 27  ai 16 7 16 44
1 22 31 45 15 71 15 52
PHZ OEA A ns
tpLz 25 33 49 2 72 2 52
Skew for any A B 05
tsk(p) single channel - ns
tpHL - tpLH! B A 0.3
Skew between A B 02
tsk(o) drivers in the — ns
same package 8 A 03
Transition time.,
B outputs 06 2 28 0.3 33 0.4 29
(13Vto18V)
t ns
Transition time,
A outputs 05 35 4.7 0 6.4 0 5.4
(10% to 90°%)
B-port input pulse rejection 1 1 1 ns

1 All typical values are at Vo = 5 V. Ta - 25°C

PRODUCT PREVIEW information concems products in the formative or ™
Speceuatons r deogn o Tenss esumerts TEXAS
INSTRUMENTS
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PARAMETER MEASUREMENT INFORMATION

21V
L
7V 16.5Q o

From Output s1 From Output B Test TEST

Under Test 500 Q2 O Open Under Test Pcsinl tpLH/PHL

o MWV tPLZ/tPZL
O GND " 1t

CL =50 pF 30 pF PHZ EZH )

(see Note A) ’I‘ 500 2 (see Note A) /I\

LOAD CIRCUIT FOR A OUTPUTS
-ty

—»
-
Input 1.5 VX 15V
ov

VOLTAGE WAVEFORMS
PULSE DURATION

tPHL —&— ,: e ’T toLH

| | VOH
Output 155V : 1.5? v

VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (A to B)
——————— 2v
Input 155V 155V
| 1V
tPHL *F*d l
1 H*—"Lf tPLH
\! | VoH
15V 15V
Output—\i______/_ v
—— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (B to A)

NOTES: A Cy includes probe and jig capacitance

LOAD CIRCUIT FOR B OUTPUTS

3v
Timing Input x 15V
| oV
| ‘s:* th ":
| [ 3v
Data Input X1.5 v XLS v
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Output
Control

Output
Waveform 1
Stat7Vv
(see Note B)

Output
Waveform 2
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES (A port)

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control

C. Allinput pulses are supplied by generators having the following characteristics: TTL inputs

PRR<10MHZ.Z0 =502t <25ns.

tf<2.5ns. BTL inputs - PRR < 10 MHz. Z =50 Q. ty < 25ns. < 2.5ns
D. The outputs are measured one at a time with one transition per measurement

Figure 1. Load Circuits and Voltage Waveforms

U

XAS
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® Compatible With IEEE 1194.1-1991 (BTL) ® BIAS V¢ Pin Minimizes Signal Distortion
and IEEE 896.2-1991 (Futurebus+) During Live Insertion/Withdrawal
Standards ® B-Port Biasing Network Preconditions the
® TTL A Port, Backplane Transceiver Logic Connector and PC Trace to the Backplane
B Port Transceiver Logic High-Level Voltage
® Open-Collector B-Port Outputs Sink 100 mA ® TTL-Input Structures Incorporate Active
® Minimum B-Port Edge Rate = 2 ns Clamping Networks to Aid in Line
e Isolated Logic-Ground and Bus-Ground Termination
gic-Ground and Bus-Groun
Pins Reduce Noise ® Package Options Include Plastic Quad
Flat (RC) Package and Ceramic Flat (WD)
Package
SN54FB2032. .. WD PACKAGE SN74FB2032 . . . RC PACKAGE
(TOP VIEW) (TOP VIEW)
Q
oesl] 1 ~ 4s[] OEB =
oeallz  arflTck N%_ggﬁﬂﬁégggr
BIASVCC[:; "G]VCC <O0a<«>pO0I0OF>F Olm
veell 5[] TMS 4
Atl]s 24]] GND GND ] 1 GND
GND[] 6 a3]) BT A3[l2 B2
A2[]7 42]) GND GND 3 GND
A3[]s af) B2 Adll4 B3
GND[Js  4of GND GND [I5 GND
A4ll1o  39[1 B3 Asf]6 B4
As[f11  3sf] GND GND [I7 GND
GND[12  37[)Ba As I8 B5
A6l]13 36l GND GND GND
A7[}1a 35185 A7 B6
GND[J 15 34[]) GND GND GND
Asll16  33[IB6 A8 q87
AP[l17 32l GND GND GND
GND[]18  31]JB7
WIN[J 19 30]] GND L9Z QY OOG RIS IR
vecll2o  20[1 B8 5;; 529‘&,“'9%>| &
LE(2r  28flGND a 9 3
GND[j22  27[JBP O

COMPETE[]23  26]) Ve
TDO[J24  25]) TDI

description

The 'FB2032 are 9-bit transceivers designed to translate signals between TTL and backplane transceiver logic
(BTL) environments and to perform bus arbitration. They are specifically designed to be compatible with
IEEE 1194.1-1991 (BTL) and IEEE 896.2-1991 (Futurebus+) standards.

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA and have
minimum output edge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When
OEB is low, OEB is high, or Vg is typically less than 2.5 V, the B port is turned off.

PRODUCT PREVIEW information concems products in the formative or
design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to I

change or discontinue these products without notice. lNSTRUM ENTS

Copyright © 1994, Texas Instruments Incorporated
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description (continued)

The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the
A-port output enable, OEA, is high. When OEA is low or when Ve is typically less than 2.5 V, the A outputs are
in the high-impedance state.

The A-port data can be latched by taking the latch enable (LE) high. When LE is low, the latches are transparent.

The Futurebus+ protocol logic can be activated by taking COMPETE low. The module (device) then compares
its A data (arbitration number) against the A data of another identical module also connected to the B arbitration
bus, and sets WIN high if the A data is greater than the A data of the other module (i.e., has higher priority). A8
and BB are the most significant bits, and A1 and BT are the least significant bits. If OEB is high and OEB is low
during this operation and the A bus of the first module wins priority, the A bus asserts its arbitration number on
the B-arbitration bus.

AP and BP are the bus-parity bits. The winning module may assert BP low if its parity bit (AP) is high.

In a typical operating sequence, a Futurebus+ arbitration controller latches its arbitration number into the A port
and waits for the results of a competition. When the competition is complete, and if the controller's arbitration
number did not win, the controller reads back the current value of the B bus (by taking OEA high) and determines
the winning arbitration number. This allows the module to change its arbitration number for the next competition
cycle, if desired.

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented in a future version
of the ‘FB2032. Currently, TMS and TCK are not connected and TDI is shorted to TDO.

BIAS V¢ establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vg is not connected.
BG V¢ and BG GND are the supply inputs for the bias generator.

The SN54FB2032 is characterized for operation over the fuil military temperature range of —55
SN74FB2032 is characterized for operation from 0°C to 70°C.

2-38

‘Z’ TExAs
INSTRUMENTS



SN54FB2032, SN74FB2032

9-BIT TTL/BTL COMPETITION TRANSCEIVERS

SCBS1758 - NOVEMBER 1991 - REVISED APRIL 1994

Function Tables

TRANSCEIVER
INPUTS
OEA OEB OfB FUNCTION
L H L A data to B bus
H L X _
H X H B data to A bus
H H L A data to B bus, B data to A bus
L v X Isolation
L X H
WIN
INPUTS
oes | oes | compere | 0N | M
H H X X L
H L H X L
H L L A1 <A2 L
H L L A2 <A1 H

1 A1 refers to the A data of Module 1 and A2 refers to the
A data of Module 2. If LE=L, A=current A data. If
LE =H, A=the value of AB-A1 prior to the most recent

low-to-high transition of LE.

BP
INPUTS

OEB | OEB | WIN | AP} 8P
L X X X H
X H X X H
H L L X H
H L H L H
H L H H L

11t LE=L, AP=current AP data, if LE=H,
AP=the level of AP prior to the most
recent low-to-high transition of LE.

{'P Texas
INSTRUMENTS
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functional block diagram
46
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Pin numbers shown are for the RC package.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SupPly VOIAGE raNGE, VO G « ettt -05Vto7V
Input voltage range, V,: except BP.BPOMt .o -12Vto7V
BP, Bpon -12Vto35V

Input current range (except B  port) -40 mA to 5 mA
Voltage range applied to any B output in the disabled or power -offstate ................. -05Vtob55V
Voltage range applied to any output inthe highstate ............. .. ... . ... ......... -0.5VtoVge
Current applied to any single output in the low state: A port .. 48 mA
B port 200 mA

Maximum power dissipation at Ta = 55°C (in still air) (see Note 1): RC package ... 1.4 W
Storage temperature ranQe .. ... ... -65°C to 150°C

* Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 75 mils. For

more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BICMOS Technology Data
Book, literature number SCBD002B

recommended operating conditions (see Note 2)

SN54FB2032 SN74FB2032 UNIT
MIN NOM MAX| MIN NOM MAX
Vee, BIAS Veg.
. ly volt X i . .

BG Ve Supply voltage 4.5 5 55 4.5 5 55 \
BP, B port 1.62 23] 1.62 23

ViH High-level input voltage = \
Except B port 2 2
BP, B port 0.75 1.47) 075 147

Vie Low-level input voltage — \
Except B port 0.8 0.8

K input clamp current -18 -18 mA

1OH High-level output current AP, WIN, A port -3| mA
AP, WIN, A port 24

oL Low-ievel output current —— mA
BP, B port 100 100

TA Operating free-arr temperature -55 125 0 70 °C

NOTE 2 Unused or floating pins (input or 1/O) must be held high or low.

b TexAs

INSTRUMENTS
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54FB2032 SN74FB2032
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPt MAX
BP, B port Voo =45V, I =-18 mA -1.2 -1.2
VIK [ Ercept B7. B por Voo =45V, Iy = —40 mA ~05 Tos|
VOH | AP, WIN, A port Voo =45V, IOH = -3 mA 25 33 25 33 v
AP, WIN, A port Ve =45V, 1oL = 24 mA 035 05 035 05
VoL BP, B port Voo =45V, IoL = 80 mA 0.75 11| 075 11 v
) Except BP, B port Vecc =55V, Vi=55V 50 50| pA
Ij4* | Except BP, B port Voo =55V, Vi=27V 50 50| pA
Except BP, B port Voo =55V, Vi=05V -50 -50
h* BP, B port Veg =55V, Vi=075V ~100 S| M
IoH | BP, B port Vcec=0t055V, Vp=21V 100 100 pA
10s8 | AP, WIN, A port Voo =55V, Vo=0 -30 -150 | -30 -150 | mA
Icc ﬁpon 108 por Voo =55V, lo=0 % % mA
B port to A port 60 60
Ci V| = VoG or GND 5 5{ pF
Co A port Vo = Vg or GND pF
— Vcc=0to45V 6 6
Cio B port per P1194.0 pF
Vcc=45Vto55V 5 5
1 All typical values are at Vg = 5 V, T = 25°C.
1 For I/O ports, the parameters Ij and I)_ include the off-state output current.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
live-insertion specifications over recommended operating free-air temperature range
SN54FB2032 | SN74FB2032
PARAMETER TEST CONDITIONS UNIT
MIN  MAX| MIN MAX
oo BIAS Vo) |RCCZ0145Y 1\ hi02v, v (BIAS Vog) =45V 1055V 450 201 A
Vo =4.5Vt055V 10 10
Vo Bpott |[Vog=0, Vi (BIASVcp) =45V105.5V 162 21 162 21 v
Vee =0, V=1V, V| (BIAS V) =45V 1065V -1 -1
10 Bport [Vog=0t055V, OEB=0100.8V 100 100 | wA
Voc=0to2.2V, OEB=0to5V 100 100

Q‘ TEXAS

INSTRUMENTS

2-42




SN54FB2032, SN74FB2032
9-BIT TTL/BTL COMPETITION TRANSCEIVERS
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switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

Vee=5V,
FROM TO SN54FB2032 | SN74FB2032
Ta = 25°C
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN  MAX MIN  MAX MIN  MAX
i 8 8
PLH Aor AP BorBP ns
IPHL 8 8
i 9 9
PLH A B .
tPHL 9 9
t 10 10
il A BP ns
tPHL 10 10
t _ _ 9 9
PLH 8 Bn-1 ns
tPHL 9 9
t — 75 75
PLH e 5 e
PHL 75 75
| 75 75
FLH LE BP ns
tPHL 75 7.5
i R 75 75
£LH BorBP A or AP ns
tPHL 7.5 75
t _ 8.5 8.5
PLH B WIN ns
tPHL 8.5 8.5
| 76 76
PLH A WIN ns
PHL 7.6 7.6
t 7 7
PLH LE WIN ns
tPHL 7 7
Y — 55 5.5
LA COMPETE WIN ns
tPHL 55 5.5
1 6 6
PLH OEB WIN ns
tPHL 6 6
t _ _ 75 75
PLH COMPETE B ns
tPHL 75 7.5
t _ _ 6.5 6.5
FLH COMPETE BP ns
tPHL 6.5 6.5
i _ 6.5 6.5
£LH OEB B ns
tPHL 6.5 6.5
t N — 6.5 6.5
PLH OEB B ns
tPHL 6.5 6.5
t 55 5.5
Patt OEA A ns
tpzL 55 5.5
1 7 7
e OEA A ns
tPLz 7 7
t Transition time. B outputs (1.3 V to 1.8 V) 2 1 3 1 3 ns
tPR B-port input pulse rejection 1 1 ns
‘V TEXAS
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SN54FB2032, SN74FB2032
9-BIT TTL/BTL COMPETITION TRANSCEIVERS

SCBS1758 - NOVEMBER 1991 - REVISED APRIL 1994

PARAMETER MEASUREMENT INFORMATION

21V
7V 16.5Q
From Output From Output Test TEST 81
Under Test O Open Under Test Point tPLH/PHL Open
O GND tpLZ/tPzZL G7NVD
tpHZ/tp
CL =50 pF 30 pF | _PHZTPZH | STE

(see Note A) I

LOAD CIRCUIT FOR A OUTPUTS

— tw —¥

: | sv
Input 1.5 VX X1.5 v
ov
VOLTAGE WAVEFORMS
PULSE DURATION
wput /. N\ ... v
npu
(see Note B) 15V 15V
| ov
o I, al |
N 7 n—’:—— tPLH

I | VoH
Output 1.55V 1.55V
P —— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (A to B)

Input S\ T 2v
(see Note B) 188V 185V
l’ | 1V
tPHL —ﬂ—ﬂ ‘
| —»—tpLp

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (B to A)

NOTES: A. Cg includes probe and jig capacitance.

(see Note A) I

LOAD CIRCUIT FOR B OUTPUTS

3v
Timing Input X.S v

| ov

sl »

| tsu th |
| | 3v

Data Input 1.5V ‘X1 5V

oV

VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Output
Control
(see Note B)

Output
Stat7v
(see Note C)

Output
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES (A port)

B. Allinput pulses are supplied by generators having the following characteristics: TTL inputs - PRR <10 MHz, Z0 =506, t; < 2.5 ns,
tf<2.5ns. BTLinputs ~ PRR < 10 MHz, Z0 =50 Q, ty < 2.5 ns, t{< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms
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® TTL A Port, Backplane Transceiver Logic

(BTL) B Port

® Open-Collector B-Port Outputs Sink

100 mA

® |solated Logic-Ground and Bus-Ground

Pins Reduce Noise

® BIAS V¢ Pin Minimizes Signal Distortion
During Live Insertion/Withdrawal
SN54FB2033 . .. WD PACKAGE
(TOP VIEW)
NI J se]I NC
IMODEH [J2 s5{] IMODEO
CLKAB/LEAB [J3 54f] BG V¢
vee s 53f] OEA
GND [J5 s2[] BG GND
Al lle 51[1 BIAS Vo
a01 7 sofl BT
Alls a9 % GND
GND [Jo 48[l B2
ao2l]io  a7lanp
a3l «[lB3

ao3fli2  asflahD
alaflis  aflBa
a0afj1a 43l GND
LoOPBACK [J15  42[I BS
aisflie a1]JGND
aosfl17 4of) B6
a6 fl1s  39f) GND
Aosfj19  38llB7
A7fl2o  s7]lanD
aNDfj21 6[l B8
Ao7[l22  a3sflanD
aslles  34[J OEB
aosflos 33l oes
GNDll2s  32flvee
veellzs 31[l omoDET
cLkBaLEBA[[27  30[] oMODED
NCc[l2s  29[INC

NC - No internal connection

LOOPBACK

e B-Port Biasing Network Preconditions the
Connector and PC Trace to the Backplane
Transceiver Logic High-Level Voltage

® TTL-Input Structures Incorporate Active
Clamping Networks to Aid in Line
Termination

® Package Options Include Plastic Quad
Flat (RC) Package and Ceramic Flat (WD)

Package
SN74FB2033A . . . RC PACKAGE
(TOP VIEW)
a0]
b
40, a8
o w w &) Z =
WwE .2 08882<9%9
NQO=ZZ O_JEE(DUJQ)SI,_
<TI0 >0=220000pim
— e
52 51 50 49 48 47 46 45 44 43 42 41 40
GND [} 1 39 [ GND
A02]12 38|82
AI3f]3 37 [ GND
AO3 ] 4 36 (| B3
Al4f]5 35 (| GND
AO4 (6 34 [|Ba
7 33[GND
Als |8 32(|B5
AO5 ]9 31} GND
Al [] 10 30[]B6
A0S ] 11 29[| GND
A7 112 28 (|87
GND [] 13 27 [| GND
14 15 16 17 18 19 20 21 22 23 24 25 26
P P Pt s st
MO QO — Omm O|®
< w w m
2“25580058"“5
<00
gsz
@00
-
(&)

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DATA information current as of publication date. Products conform to
specifications per the terms of Texas Instruments standard warranty.

ing does not ily include testing of all

parameters.

Copyright © 1994, Texas Instruments Incorporated

‘t’? TexAs
INSTRUMENTS



SN54FB2033, SN74FB2033A
8-BIT TTL/BTL REGISTERED TRANSCEIVERS

SCBS174D - NOVEMBER 1991 - REVISED JULY 1994

description

The SN54FB2033 and SN74FB2033A are 8-bit transceivers featuring a splitinput (Al) and output (AO) bus on
the TTL-level A port. The common-I/O, open-collector B port operates at backplane transceiver logic (BTL)
signal levels.

The logic element for data flow in each direction is configured by two mode inputs (IMODE1 and IMODEQ for
B-to-A, OMODE1 and OMODEQ for A-to-B) as a buffer, a D-type flip-flop, or a D-type latch. When configured
in the buffer mode, the inverted input data appears at the output port. In the flip-flop mode, data is stored on the
rising edge of the appropriate clock input (CLKAB/LEAB or CLKBA/LEBA). In the latch mode, the clock pins
serve as active-high transparent latch enables.

Data flow in the B-to-A direction, regardless of the logic element selected, is further controlled by the
LOOPBACK input. When LOOPBACK is low, B-port data is the B-to-A input. When LOOPBACK is high, the
output of the selected A-to-B logic element (prior to inversion) is the B-to-A input.

The AO port-enable/-disable control is provided by OEA. When OEA is low or when Vg isless than 2.5V, the
AO port is in the high-impedance state. When OEA is high, the AQ port is active (high or low logic levels).

The B port is controlled by OEB and OEB. If OEB is low, OEB is high, or Vg is less than 2.5 V, the B port is
inactive. If OEB is high and OEB is low, the B port is active.

BG V¢ and BG GND are the bias-generator reference inputs.

The A-to-B and B-to-A logic elements are active regardless of the state of their associated outputs. The logic
elements can enter new data (in flip-flop and latch modes) or retain previously stored data while the associated
outputs are in the high-impedance (AO port) or inactive (B port) states.

Output clamps are provided on the BTL outputs to reduce switching noise. One clamp reduces inductive ringing
effects on Vo during a low-to-high transition. The other clamps out ringing below the BTL Vg voltage 0f 0.75 V.
Both these clamps are active only during AC switching and do not affect the BTL outputs during steady-state
conditions.

BIAS V¢ establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when V¢ is not connected.

The SN54FB2033 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74FB2033A is characterized for operation from 0°C to 70°C.

2-46
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8-BIT TTL/BTL REGISTERED TRANSCEIVERS
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Function Tables
FUNCTION/MODE TABLE

INPUTS
— y FUNCTION/MODE
OEA OEB OEB OMODE1 OMODEO IMODE1 IMODEO LOOPBACK
L L X X X X X X
Isolation
L X H X X X X X
X H L L L X X X Al to B, butfer mode
X H L L H X X X Al to B, flip-flop mode
X H L H X X X X Al'to B, latch mode
H L X X X L L L _
B to AO, buffer mode
H X H X X L L L
H L X X X L H L _
B to AO, flip-flop mode
H X H X X L H L
H L X X X H X L )
Bto AO, latch mode
H X H X X H X L
H L X X X L L H
Al to AO, bufter mode
H X H X X L L H
H L X X X L H H
Al to AO, flip-flop mode
H X H X X L H H
H L X X X H X H
Al to AO, latch mode
H X H X X H X H
H H L X X X X L Alto B, B to AO
‘V TEXAS
INSTRUMENTS
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Function Tables (C

ontinued)

ENABLE/DISABLE

INPUTS

OUTPUTS

OEA

OEB AO

B

X X X X I

X HiZ

I I rmr - X

Active

Inactive (H)
Inactive (H)
Active
Inactive (H)

BUFFER

INPUT

OUTPUT

L H
H L

LATCH

INPUTS
CLK/LE DATA

OUTPUT

H L
H H
L X

H
L
Qo

LOOPBACK

LOOPBACK

at

H

L B port
Point P¥

tQ is the input to the B-to-A

logic element.

1P is the output of the A-to-B
logic element (see functional

block diagram).

SELECT

INPUTS

MODE1

MODEO

SELECTED LOGIC

ELEMENT

L L
L H
H X

Butfer
Flip-flop
Latch

FLIP-FLOP

INPUTS
CLK/LE DATA

OUTPUT

L X
T L
T H

Qo
H
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SN54FB2033, SN74FB2033A
8-BIT TTL/BTL REGISTERED TRANSCEIVERS

SCBS174D ~ NOVEMBER 1991 - REVISED JULY 1994

functional block diagram
23

OEs 24 I >O
1
oMoDE1 -2
OMODEO
CLKAB/LEAB ﬁ{>__.
Transceiver
—_— - —_— —_———
1D
c1 J

Alt

y—— e

~——10

C1

S P
\Y

One of Eight Channels

,_
[

IMODE1 2> _—
IMODEO ]

CLKBA/LEBA -
Transceiver
______ — -1
1D}
C1
AO1 e Q L

One of Eight Channels

7

LOOPBACK

Pin numbers shown are for the RC package.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)?

SUpPPly VOIAGE rANGE, VO -+ vt vt vttt ettt e -05Vto7V
Input voltage range, Vi: except Bport ... ... .. -12Vto7V
Boport ...... -12V1035V

Input current range, (except B port) —-40 mAto 5 mA
Voltage range applied to any B output in the disabled or power-off state ................. ~-05Vto35V
Voltage range applied to any output in the high state: Aport ............................ -0.5VtoVgg
Current applied to any single output in the low state: Aport .............. ... ... ... ... 48 mA
Bport o 200 mA

Maximum power dissipation at Ta = 55°C (in still air) (see Note 1): RC package .................. 1.4W
Storage temperature raNQe .. ...........uiniti e e -65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functi

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 75 mils. For
more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology Data
Book, literature number SCBD0028B.
recommended operating conditions (see Note 2)
SN54FB2033 SN74FB2033A UNIT
MIN NOM MAX MIN NOM  MAX
Voo, BG Voo Supply voltage 4.75 5 525| 475 5 525 \
BIAS Vo Supply voltage 45 5 55 4.5 5 55 \
. B port 1.62* 23| 162 23
ViH High-level input voltage — \Y
Except B port 2 2
v B port 0.75 1.47°| 075 1.47
ViL Low-level input voltage — \
Except B port 0.8 0.8
IOH High-level output current AO port i -3 -3 mA
AO port ; 24 24
loL Low-level output current — mA
B port : 100 100
At/Av Input transition rise or fall rate Except B port 10 10| ns/V
TA Operating free-air temperature -56 126 0 70 °C

* On products compliant to MIL-STD-883, Class B, this parameter is based on characterization data but is not tested.

NOTE 2: Unused or floating pins (input or 1/0O) must be held high or low.
PRODUCT PREVIEW information concems products in the formative or .

design phase of development. Characteristic data and other ’

specifications are design goals. Texas Instruments reserves the right to I EXAS
change or discontinue these products without notice.
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54FB2033 SN74FB2033A
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPt MAX
ViK Ve =475V, Ij=-18mA -12 -1.2 Vv
VGG =4.75V10525V, IloH =-10 pA Voe-1 Voo-1.1
Vi AO port ! =-3mA 25 285 34 25 285 34 Vv
OH s Voo =475V OH
IOH = -32 mA
1oL = 20 mA 033 05 033 05
AO port Ve =475V
v loL =55mA 08 08 v
ot 1oL = 100 mA 075 1] o5 K
B port Vee =475V
1oL = 4 mA 0.5 05
Iy Except B port Ve =0, Vi=525V 100 100 pA
\ Except B port VoG =525V, Vi=27V 50 50 A
H B port VGG = 010525 V, V=21V 100 100
| Except B port Voo =525V, Vi=05V -50 -50 oA
tt B port? Voo - 525V, Vi-075V 100 100
10H B port Voo =010525V, Vo=21V 100 100 pA
10ZH AO port Vce =525V, Vo=27V 50 50 WA
lozL AO port Vece =625V, Vo=05V -50 -50 LA
’OS§ AO port Vec =525V, Vo =0 ~40 -80 -150| -40 -80 -150 mA
Icc All outputs on Voo =525V, Io=0 45 90 45 70 mA
Al port and
G control inputs Vi=Veg or GND 5 5 pF
Co AO port Vo = Vg or GND 5 5 nF
‘ - Vec=0t04.75V 8 6
Cio B port per P1194.0 pF
VG =4.75V105.25V 8 6

T All typical values are at Voo = 5 V.

1 For /O ports, the parameters lj4 and |)_ include the off-state output current.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second
‘ Parameter is based on characterization data but is not tested

live-insertion characteristics over recommended operating free-air temperature range (see Note 3)

PARAMETER TEST CONDITIONS SNS4FB2033_| SN74FB2033A UNIT
MIN  MAX MIN  MAX
Icc (BIAS Vie) Vec-0lod5Yy Vg=0to2V, V| (BIASVcc)=45Vto55V 400 400 HA
Vee=45Vt0565V 10 10
\%e) Bport Voo =0, V| (BIASVc(p)=4.5Vto 55V 1.62 2.1 1.62 2.1 \
Vee =0, vg=1V, V| (BIAS Vo) =4.5Vt0 55V -30 -1
10 Bport |Vocc=0t055V, OEB=0t008V 170 100 HA
Vec=0to22V, OEB=0to5V 100 100

NOTE 3: Power-up sequence is as follows: GND, BIASVce. Voe.

PRODUCT PREVIEW information concerns products in the formative or

specifications are design goals. Texas Instruments reserves the right to

design phase of development. Characteristic data and other ﬁ‘ T

change or discontinue these products without notice.
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timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 2)

SN54FB2033 SN74FB2033A
Vee=5V, Vee=5V, UNIT
Tp =25°C MIN  Max | TAa=25°C MIN  MAX
MIN  MAX MIN  MAX
felock  Clock frequency 0 150 0 150 0 150 0 150 | MHz
tw Pulse duration, CLKAB/LEAB or CLKBA/LEBA 39 43 33 33 ns
Setup time, data before CLKAB/LEAB ;
su or CLKBA/LEBAT 29 33 27 27 ns
Hold time, data after CLKAB/LEAB
th or CLKBA/LEBAT 1 1.3 0.7 0.7 ns
PRODUCT PREVIEW information concerns products in the formative or .
mmansET ST A
e e e e e TEXAS
INSTRUMENTS
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switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 2)

SN54FB2033 SN74FB2033A
FROM TO Vec=5V, Vee=5V,
PARAMETER | npyt) | (ouTPUT) Ta < 25°C MIN  MAX Ta < 25°C MmN max | UNT
MIN  TYP MAX MIN  TYP MAX
fmax 150 150 150 150 MHz
tPLH Al 5 17 38 46| 12 75| 23 36 46| 23 56
ns
tPHL (thru mode) 13 26 43 1 55] 19 3 42| 19 45
tPLH B 20 25 39 59| 14 76| 25 a2 55| 25 6.1
ns
tPHL (thru mode) 2.7 52 5.7 1.6 78 3 42 56 3 5.7
tPLH Al 5 1.7 5 46 1.2 87| 23 36 46| 23 56
ns
PHL (transparent) 1.3 3.6 43 1 59 19 3 4.1 19 45
pLH B 0 25 43 58| 15 78| 25 42 55| 25 6.1
ns
PHL (transparent) 27 56 57| 16 8 3 42 56 3 5.7
tPLH _ 1.6 37 4.7 1.1 6.6 24 3.7 47 2.4 58
OEB B ns
PHL 12 26 41| 04 54| 18 3 41| 18 4.4
tPLH _ _ 13 38 43| 12 66 2 34 43 2 52
OEB B ns
tPHL 12 29 44| 08 55 2 33 44 2 48
t 2 3.5 5.1 1.2 6.6 2 3.5 4.6 2 5.1
PZH OEA AO ns
tpzL 27 43 6.1 1.3 7.7 2.7 4.2 51 27 54
t 21 3.5 5.8 1.1 6.9 21 4 5 21 55
PHZ OEA A0 ns
tpLz 1.6 27 4.7 1 6 1.6 2.8 3.9 1.6 43
tPLH ] 2.1 5 58| 16 87 3 47 58 3 6.9
CLKAB/LEAB B ns
tPHL 2 36 56| 11 66| 28 43 56| 28 6.1
tPLH o j 2 38 54| 14 67 2 a6 40 2 5.4
CLKBA/LEBA AO ns
tPHL 22 41 56| 15 65| 22 35 47| 22 5.1
tPLH ] 23 48 6.1 16 81| 24 5 61| 24 7.2
OMODE B ns
tPHL 14 35 6 1 65| 24 45 6| 24 6.7
tPLH 1.8 3.6 59 1.3 7.3 18 4 53 1.8 5.9
IMODE AO ns
tPHL 23 41 54| 14 64| 23 41 52| 23 5.4
tPLH 24 46 74| 16 83| 24 5 7| 24 8
LOOPBACK AO ns
tPHL 31 48 69| 18 75| 31 46 57| 31 59
1 1.9 37 57 14 71 19 3.7 55 1.9 6.1
PLH Al AO ns
tPHL 26 43 58| 16 73| 26 42 56| 26 5.8
Rise time,
13V1018V 5 0.5 1.5 21 04 3.2 0.5 1.2 21 0.5 3
Fall time,
18V1013V 0.4 1.5 23 0.4 3.4 0.5 1.4 23 05 3
R Rise time ns
il { 'y
10% 1o 90% 2 35 4.2 1.8 5.4 2 3.3 42 2 5
Fall t AO
all time,
0% 10 10% 1 25 34| 08 51 125 34 1 5
tPR B-port input pulse rejection 1° 1 ns

* On products compliant to MIL-STD-883, Class B, this parameter is based on characterization data but is not tested.

PRODUCT PREVIEW information concerns products in the formative or
design phase -of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice.
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output-voltage characteristics

PARAMETER TEST SN54FB2033 | SN74FB2033A UNIT
CONDITIONS MIN  MAX MIN  MAX
Vonp!  Peak output voltage during turnoff of 100 mA into 40 nH 4 4.5 \
Minimum output voltage during turnoff of 100 mA into B See Figure 1
t A .
VOHV! 40 nH port 1.62 162 v
Vorv Minimum output voltage during high-to-low switch loL =-50 mA 03 0.3 \%

t Parameter is based on characterization data but not tested

PARAMETER MEASUREMENT INFORMATION

21V

9Q
40 nH
From Output
Under Test

I 30 pF

Figure 1. Load Circuit for Voup, Vorv

PRODUCT PREVIEW information concems products in the formative or o
design phase of development. Characteristic data and other 1}

INSTRUMENTS

change or discontinue these products without notice.
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PARAMETER MEASUREMENT INFORMATION

2.1V
7V 2Q
o
From Output Test TEST S1
From Output o Under Test Point tPLH/tPHL Open
Under Test Open tpLZ/tPZL 7V
t L Open
CL =50 pF 30 pF PHZTPZH
(see Note A) 5002 (see Note A) I
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS
3V — ty —¥
Timing Input x 1.5V | I 3v
I ov I t ] ] 5V
tsu H npu 1.5V 1.
I H——-—’?— th ov
| | 3v VOLTAGE WAVEFORMS
Data Input X1.5 v %5 v PULSE DURATION
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output
Control
______ 3V (see Note B)
Input
(see Note B) 15v 1.5V
i | oV
tpHL —¢—» ’
| «—— PLH
| | Output

| | VoH Stat7Vv
. 1. Ni
Output 1.55V 55V (see Note C)
——~— VoL

VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES (A to B) Output
(see Note C)
Input  /____\ ___ 21V VOLTAGE WAVEFORMS
(see Note B) 155V 1.55V ENABLE AND DISABLE TIMES (A port)
| 1V
’ i
1
PHL _1"—" “—“—l tPLH
|
| | VoH
1.5v 15V
Output
g ——~ VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES (B to A)
NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: TTL inputs - PRR < 10 MHz, Z0 = 50, t, < 2.5 ns,
tf< 2.5 ns, BTL inputs - PRR < 10 MHz, Z0 = 50 Q, t; < 2.5 ns, tf< 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuits and Voitage Waveforms
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® TTL A Port, Backplane Transceiver Logic e B-Port Biasing Network Preconditions the
(BTL) B Port Connector and PC Trace to the Backplane
e Open-Collector B-Port Outputs Sink Transceiver Logic High-Level Voltage
100 mA ® TTL-Input Structures Incorporate Active
o Isolated Logic-Ground and Bus-Ground Clamping Networks to Aid in Line
Pins Reduce Noise Termination
® BIAS V¢ Pin Minimizes Signal Distortion ® Available in Plastic Quad Flatpack (RC)
During Live Insertion/Withdrawal Package
RC PACKAGE
(TOP VIEW)
3
gd-0 3 0O 8
DWW 35 Z>
25:283980802
II<650=Z200 @50
(" 5251 50 49 48 47 46 45 44 43 42 41 40
GND [] 1 39 [| GND
A02 12 38 [} B2
AI3[]3 37 [| GND
AO3[]4 36 [| B3
Al4]]5 35 [| GND
AO4 )6 34(|Ba
LOOPBACK |1 7 33 [|GND
A5 [l 8 32| B5
aosllo 31 [IGND
Al6 [} 10 30 [} 86
A0S || 11 29 (| GND
A7 )12 28[|B7
GND ] 13 27 [| GND
1415 16 17 18,1920 21 22 25 24 25 26
EEEETFFE L

description

The SN74FB2033H is an 8-bit transceiv_é_zr featuring a split input (Al) and output (AO) bus on the TTL-level
A port. The common /O, open-collector B port operates at backplane transceiver logic (BTL) signal levels.

The logic element for data flow in each direction is configured by two mode inputs (IMODE1 and IMODEQO for
B-to-A, OMODE1 and OMODEQO for A-to-B) as a buffer, a D-type flip-flop, or a D-type latch. When configured
in the buffer mode, the inverted input data appears at the output port. In the flip-flop mode, data is stored on the
rising edge of the appropriate clock input (CLKAB/LEAB or CLKBA/LEBA). In the latch mode, the clock pins
serve as active-high transparent latch enables.

Data flow in the B-to-A direction, regardless of the logic element selected, is further controlied by the
LOOPBACK input. When LOOPBACK is low, B-port data is the B-to-A input. When LOOPBACK is high, the
output of the selected A-to-B logic element (prior to inversion) is the B-to-A input.

PRODUCTION DATA information is current as of publication date. Copyright © 1994, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments i

standard warranty. Production processing does not necessariy include TEXAS

testing of all parameters. l
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description (continued)

The AO port-enable/-disable control is provided by OEA. When OEA is low or when Vg is less than 2.5 V, the
AQ port is in the high-impedance state. When OEA is high, the AO port is active (high or low logic levels).

The B portis controlled by OEB and OEB. If OEB is low, or OEB is high, or when Vg is less than 2.5 V, the B port
is inactive. If OEB is high and OEB is low, the B port is active.

BG Vg and BG GND are the bias-generator reference inputs.

The A-to-B and B-to-A logic elements are active regardless of the state of their associated outputs. The logic
elements can enter new data (in flip-flop and latch modes) or retain previously stored data while the associated
outputs are in the high-impedance (AO port) or inactive (B port) states.

Output clamps are provided on the BTL outputs to reduce switching noise. One clamp reduces inductive ringing
effects on Vop during a low-to-high transition. The other clamps outringing below the BTL Vg voltage of 0.75 V.
Both these clamps are active only during AC switching and do not affect the BTL outputs during steady-state
conditions.

BIAS Vi establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when V¢ is not connected.
The SN74FB2033H is characterized for operation from 0°C to 70°C.

FUNCTION TABLE

2-58

INPUTS
— FUNCTION/MODE
OEA OEB OEB OMODE1 OMODE0O IMODE1 IMODEO LOOPBACK
L L X X X X X X
Isolation
L X H X X X X X
X H L L L X X X Al to B, buffer mode
X H L L H X X X Al to B, flip-flop mode
X H L H X X X X Al'to B, latch mode
H L X X X L L L Bto A "
t

" X H X X L L L o0 AO, butfer mode
H L X X X L H L 5 10 AG. i
H X H X X L H L to AQ. flip-flop mode
H L X X X H X L BtoAO1
H X H X X H X L to , latch mode
H L X X X L L H

Al to AO, buffer mode
H X H X X L L H
H L X X X L H H

Al to AO, flip-flop mode
H X H X X L H H
H L X X X H X H

Al to AO, latch mode
H X H X X H X H
H H L X X X X L Al'to B, Bto AO

b TEXAS
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Function Tables

ENABLE/DISABLE

INPUTS

OEA OEB O

OUTPUTS
AO B

X

X X X X I
I I m r X

HiZz
Active
Inactive (H)
Inactive (H)
Active
Inactive (H)

BUFFER

INPUT

OUTPUT

L
H

H
L

LATCH

INPUTS

CLK/LE DATA

OuUTPUT

H L

L X

H

Qo

LOOPBACK

L
H

B port
Point P¥

tQ is the input to the B-to-A

logic element.

1P is the output of the A-to-B
logic element (see functional

block diagram).
SELECT
INPUTS SELECTED-LOGIC
MODE1  MODEO ELEMENT
L L Buffer
L H Flip-flop
H X Latch
FLIP-FLOP
INPUTS oUTPUT
CLK/LE DATA
L X Qo
T L H
T H L

{” Texas
INSTRUMENTS

2-59



SN74FB2033H

8-BIT TTL/BTL REGISTERED TRANSCEIVER

SCBS472 - MAY 1994

functional block diagram

47
CLKAB/LEAB —<D—&

= ————

Al 50

IMODE1 46

%>

> C1

One of Eight Channels

- Mk_;@ad%*a

IMODEO

19
CLKBA/LEBA AD\

51
AO1

1D}

)}f o1

=TT

oEA 49—[>.

LOOPBACK L

=

c1g

One of Eight Channels

B1
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SuPPly VOHAGE TANGE, VOG- -« vt ettt ettt e -05Vto7V
Input voltage range, V): except Bport -12Vto7V
BPOMt . -12Vt035V

Input current range (except B port) ... ... -40 mAto 5 mA
Voltage range applied to any B output in the disabled or power-off state ................. -05Vto35V
Voltage range applied to any output in the high state: Aport ............................ -0.5Vto Ve
Current applied to any single output in the low state: Aport ............. ... 48 mA
Bport .o 200 mA

Maximum power dissipation at T = 55°C (instillair) ........ ... ... .. i 1.4 W

Storage temperaturerange ............. ... ... ... -65°C to 150°C

1 Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

recommended operating conditions (see Note 1)

MIN NOM MAX | UNIT
Vco. BGVoe  Supply voltage 4.75 5 525 \
BIAS Vco Supply voltage 45 5 55 \
! B port 1.62 23
ViH High-level input voltage — \
Except B port 2
) B port 0.75 1.47
ViL Low-level input voltage — \
Except B port 0.8
I0H High-level output current AO port -3] mA
AO port 24
loL Low-level output current = mA
8 port 100
At/Av Input transition rise or fall rate Except B port 10| ns/V
TA Operating free-air temperature 0 70 °C
NOTE 1: Unused or floating pins (input or 1/O) must be held high or low.

{’? TexAas
INSTRUMENTS
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electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
VIK Voo =475V, lj=-18 mA -1.2 v
Vcc=4.75V10525V, loH=-10pA Vee-1-t
VoH AO port Vg =475V 10K = -3 MA 25 28 34 v
I0H = -32 mA
20 port VoG =475V loL = 20 mA 033 05
loL = 55 mA 0.8
VoL |~ loL = 100 mA 075 X v
B port Voo =478V 1oL = 4 mA 05
I Except B port Voo =0, Vi=525V 100 pA
Except B port Vecc =525V, Vi=27V 50
1N B portt Voo - 010525V, V=21V 100 nA
I Except B port Voo =525V, V)=05V -50 oA
B port¥ Vec =525V, V=075V -100
10H B port Vec=0t0525V, Vo=21V 100 HA
lozH | AO port Voo =525V, Vo=27V 50 nA
lozL | AOport Voo =525V, Vo=05V -50 nA
10s§ | AO port Voc =525V, Vo =0 -40 -80 -150 mA
Icc All outputs on Ve =525V, lo=0 45 70 mA
o |mEmei,  [u-veowow R
Co AO port Vo = Ve or GND 5 pF
Cio" B port per P1194.0 Veg-0lo475 Y © pF
Voo =4.75V1t05.25V 6

T All typical values are at Vo = 5 V.

¥ For IO ports, the parameters I| and Ij_ include the off-state output current.

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
 Parameter is based on characterization data but is not tested.

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 2)

Veec=5V,

Ta=25C MIN  MAX [ UNIT

MIN  MAX
felock Clock frequency 0 150 0 150 | MHz
tw Pulse duration, CLKAB/LEAB or CLKBA/LEBA 33 33 ns
tsu Setup time, data before CLKAB/LEAB or CLKBA/LEBAT 2.7 27 ns
th Hold time, data after CLKAB/LEAB or CLKBA/LEBAT 0.7 0.7 ns

*’f TEXAS
INSTRUMENTS

2-62




SN74FB2033H
8-BIT TTL/BTL REGISTERED TRANSCEIVER

SCBS472 -~ MAY 1994

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 2)

FROM 10 vec=5 V.
Ta =25°C
PARAMETER (INPUT) (OUTPUT) A MIN  MAX | UNIT
MIN TYP MAX
Imax 150 150 MHz
t 28 5.1 6.8 28 81
PLH Al (thru mode) B ns
tPHL 25 42 57 25 6.1
PLH . 22 43 6 22 66
B (th d AO ns
tPHL (thru mode) 26 42 56 2.6 6
tPLH ~ 28 5.1 6.8 2.8 8.1
Al (transparent) B ns
tPHL 26 42 57 26 6.1
t 22 43 6 22 6.6
PLH B (transparent) AO ns
tPHL 26 42 56 25 6
1 27 51 68 27 83
PLH OEB B ns
tPHL 24 4.2 5.7 24 6.1
! _ 25 48 6.4 25 77
PLA oEB 8 ns
tPHL 25 43 59 25 6.4
t 16 36 51 16 56
PZH OEA AO ns
tpzL 23 43 57 2.3 6
Y 1.7 4 55 17 59
Phz OEA AO ns
tpLz 1.2 2.9 44 1.2 a7
t 37 65 83 37 99
PLH CLKAB/LEAB B ns
tPHL 34 54 7.1 34 77
tPLH 47 38 55 47 59
CLKBA/LEBA AO ns
teHL 4.8 3.6 5.1 4.8 55
t _ 29 66 84 29 10
PLH OMODE ] ns
tPHL 3 57 75 3 83
1 14 41 5.8 14 6.4
PLH IMODE AO ns
tPHL 19 42 57 1.9 5.9
1 2 52 73 2 82
PLH LOOPBACK AO ns
tPHL 26 48 63 26 6.4
[ 17 39 56 17 6.1
PLH Al AO ns
tPHL 22 43 57 22 59
Rise time, 1.3Vt0o 1.8V 5 1.8 25 38 1.7 4
' Fall time, 1.8 Vto 1.3V 17 25 38 15 4
! Rise time, 10% to 90% 0 25 34 48 2 5| "
Fall time, 90% to 10% 15 25 38 1 5
tPR B-port input pulse rejection 1 ns

“f’ TexAas

INSTRUMENTS

2-63




SN74FB2033H

8-BIT TTL/BTL REGISTERED TRANSCEIVER

SCBS472 ~ MAY 1994

live-insertion characteristics over recommended operating free-air temperature range
(see Note 2)

PARAMETER TEST CONDITIONS MIN  MAX | UNIT
IcG (BIAS Veo) Vcc=0t045V vg=0to2V, 400 A
Voo =45Vto55V BIASVcc=45Vto55V 10
Vo B port Voo =0, BIASVGoG =45V 1055V 1.62 21 v
Vee =0, vg=1V, -
V| (BIASVc(C)=45Vto55V
lo B port VCG=01055V, OEB=0t008V wo| ™
Vcg=0to22V, OEB=0to5V 100
NOTE 2: Power-up sequence is as follows: GND. BIASVCC, Vee.
switching characteristics (see Figure 2)
PARAMETER TEST CONDITIONS MIN  MAX | UNIT
Vonp!  Peak output voltage during turnoff of 100 mA into 40 nH B port See Figure 1 3 \Y
Vory!  Minimum output voltage during turnoff of 100 mA into 40 nH B port See Figure 1 1.62 v
VoLv Minimum output voltage during high-to-low switch B port loL =-50 mA 03 Vv

t Parameter is based on characterization data but not tested.

PARAMETER MEASUREMENT INFORMATION

9Q
40 nH
From Output
Under Test

I 30 pF

21V
|

Figure 1. Load Circuit for Voup, VoHv
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PARAMETER MEASUREMENT INFORMATION

2.1V
v 9Q
o
TEST S1
From Output
From Output o Under Test ;?)Tr'\t tPLH/PHL Open
Under Test Open tpLZ/tPZL 07 v
t /1 en
CL =50pF 30 pF PHZ7PZH P
(see Note A) (see Note A) /[
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS
Timing Input Xl S5V : : 3V
| ov
tsu _T‘_N Input 15V 15V
| H th ov
| I 3v VOLTAGE WAVEFORMS
Data Input XI.S v X,S v PULSE DURATION
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES 3v
Output
Control
______ av (see Note B) | _Lv_*b* ov
Input |
15V 15V tpzL — |
(see Note B)_ S PZL | & > 4 tpL2

|
1 H
PHL | ——tpLH

I i | 3.5V
| | Output 1.5V |
| | VoH st1at7v I oL+ 93Y L
Outpu!—_—M (see Note C) I tpnz > l&
tpzH ¥

~— 77T VoL

VOLTAGE WAVEFORMS | — — — — VOH

PROPAGATION DELAY TIMES (A TO B) Output 15V VOH-0.3V

(see Note C) *
=0V
nput |\ 21V VOLTAGE WAVEFORMS
(see Note B) 1.55V 155V ENABLE AND DISABLE TIMES (A PORT)
| 1V

! I
tPHL —ﬁ——J !
: H—i:— tPLH
| | VOH

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (B TO A)

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: TTL inputs - PRR< 10 MHz, Z0 =506, t, < 2.5 ns,
tf<2.5ns, BTL inputs - PRR <10 MHz, Zo =50 Q. ty < 2.5 ns, tf< 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control
D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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e Compatible With IEEE 1194.1-1991 (BTL)

Standard

® TTL A Port, Backplane Transceiver Logic

B Port

® Open-Collector B-Port Outputs Sink 100 mA

® |solated Logic-Ground and Bus-Ground

Reduces Noise

SN54FB2040 . . . WD PACKAGE
(TOP VIEW)
ne (s s6f] NC
oes (2 ss{] OEB
OEA(]s s54f] TCK
BIAS Ve []4 s53f) Ve
veclls  s2flTms
A01[J6 s51]] GND
A ]z sof) BT
Aoz []s 49[] GND
GND (o 48[l BT
a2llio  a7fland
FNEYIBE 46[) B3
aro3fliz 4sflaND
GND[J13 4] Ba
aoall1a  4a3llaND
GND 15 42[1B5
alaflie  a1flano
as{l17 20186
aosff1s 3sfl GND
GND ]9 381 B7
aosfl20  37flGND
GND [21 361 B8
agll22 35 5( GND
GND [J23  3a[Jais
Ao7flea a3flvee
Veollzs 32l o
a7lles 31l 70O
GND[J27 30f) AC8
Nclles 29[l nC

NC - No internal connection

description

BIAS V¢ Pin Minimizes Signal Distortion
During Live Insertion/Withdrawal

B-Port Biasing Network Preconditions the
Connector and PC Trace to the Backplane
Transceiver Logic High-Level Voltage
Package Options Include Plastic Quad
Flat (RC) Package and Ceramic Flat (WD)
Package

SN74FB2040 . . . RC PACKAGE
(TOP VIEW)
3
o - (72 <mlmyx oD [@]
222938855250
e e e e
52 51 50 49 48 47 46 45 44 43 42 41 40
GND |] 1 39 [| GND
A2 ]2 38 | B2
A3fl3 37 (| GND
AQ3 |4 36 (| B3
GND [} 5 35 [} GND
AO4 (6 34 [| B4
GND |7 33| GND
Alafls 32|85
Als[l9 31[]GND
AOs ] 10 30 (|86
GND ] 11 29 [| GND
A0S [} 12 28 (187
GND ] 13 27 GND
14 15 16 17 18 19 20 21 22 23 24 25 26
e bt oot et
EFEPERCREEE
8 8

The 'FB2040 are 8-bit transceivers designed to translate signals between TTL and backplane transceiver logic

(BTL) environments.

The B port operates at E BTL-signal levels. The open-collector B ports are specified to sink 100 mA. Two output
enables, OEB and OEB, are provided for the B outputs. When OEB is high and OEB is low, the B port is active
and reflects the inverse of the data present at the A-input pins. When OEB is low, OEBis high, or Ve istypically

less than 2.5 V, the B port is turned off.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

testing of all parameters.

‘V TEXAS
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description (continued)

The A port operates at TTL-signal levels and has split input and output pins. The A outputs reflect the inverse
of the data at the B port when the A-port output enable, OEA, is high. When OEA is low or when V¢ is typically

Jess than 2.5 V, the A outputs are in the high-impedance state.

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus. Currently, TMS and TCK are not connected

and TDl is shorted to TDO.

BIAS V¢ establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when V¢ is not connected.
The SN54FB2040 is characterized for operation over the full military temperature range of =55°C to 125°C. The

SN74FB2040 is characterized for operation from 0°C to 70°C.

logic symbolt

FUNCTION TABLE

INPUTS
—— FUNCTION
OEB OEB OEA
t X L Isolati
X H L on
L X H .
X H H B data to AO bus
H L L Al data to B bus
H L H | Al data to B bus, B data to AO bus
46
OEB Gt
a7
OEA EN2
___ 45
0B — D 1EN3
50 1 40
AO1 va2 1 3— B1
51
At —— 1 30
52 38 __
AO2 ——¢ :I—' B2
2
Al2 ——mMM
4 <
AO3 ——<¢ :I— B3
3
A3 —MM
6 34 __
AO4 ——<¢ B4
8
Al4 ——
10 32
AO5 —<¢ j—— BS
9
Al5
12 30
AO6 —¢ j— B6
14
Al6
16 28
AQ7 ——<— j—— B7
18
Al7
20 26
AO8 ——<¢— B8
24
Al8

* This symbol is in accordance with ANSI/IEEE Std 91-1984 and |IEC Publication 617-12.
Pin numbers shown are for the RC package
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functional block diagram

OEB _% —

oE8 ~‘i—4>__—‘
OEA Ldb__

51

All

N
l/ p
ao1 0 \1) [

v vew
| —

To Seven Other Channels

Pin numbers shown are for the RC package.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« oo v -05Vto7V
Input voltage range, Vj: except B port . ......... .o -12Vto7V
BpOM -12Vt03.5V

Input current range (except B port) . ... ... ... -40 mA to 5 mA
Voltage range applied to any B output in the disabled or power-off state ................. -05Vto55V
Voltage range appiied to any output inthe highstate  ................. ... . ........... -0.5Vto Ve
Current applied to any single output in the low state: A port 48 mA
B port 200 mA

Operating free-air temperature range, Ta: SN54FB2040 .......... ... ... ...ooin.. -55°C to 125°C
SN74FB2040 ............. ... il 0°C to 70°C

Maximum power dissipation at Ta = 55°C (in still air) (see Note 1): RC package ................... 1.4W
Storage temperature range ... ... ... ......iin it e ~65°C to 1560°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The maximum package power dissipation is calcutated using a junction temperature of 150°C and a board trace length of 75 mils. For

more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiICMOS Technology Data
Book, literature number SCBD002B.
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recommended operating conditions (see Note 2)

SN54FB2040 SN74FB2040 UNIT
MIN NOM MAX MIN  NOM  MAX
Ve, BIASVCC:  gupply vottage 475 5 525| 45 5 s55[ v
BG Vce
v High-level input vot B port* 1.62 23| 162 23|
igh-level input voltage
H 9 P 9 Except B port 2 2
B port* 0.75 1.47| 075 1.47
ViL Low-level input voltage — Y
Except B port 0.8 0.8
ik Input clamp current -18 -18 mA
loH High-level output current AO port -3 mA
AO port 24
loL Low-level output current — mA
B port 100 100
TA Operating free-air temperature ~-55 125 0 70 °C

* On products compliant to MIL-STD-833, Class B, this parameter is based on characterization data but is not tested.

NOTE 2: Unused or floating pins (input or I/0) must be held high or low.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN54FB2040 SN74FB2040
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPT WMAX
B port I|=-18 mA -1.2 -12
ViK — Ve =45V \%
Except B port I|=-40mA -12 -05
o . . loH =-1mA 3.2 M
VOH AQ port Vecc =45V \)
IoH = -3 mA 25 33 25 33
IoL =20 mA 0.09
AO port Vocc =45V
v IoL = 24 mA 035 05 0% 05|
o 5 Ve a5y oL = 80 mA 0.75 11] 075 11
rt =4.
po cc oL = 100 A 12 115
M Except B port Veg =55V, Vi=55V 50 50| pA
¥ Except B port Ve =55V, Vi=27V 50 50| pA
" Except B port v 55V Vi=05V -50 -50
L B port cC=> Vi=075V _100 Too| M
10H B port Voo =0t055V, Vo=21V 100 100 | pA
I0ZH AO port Ve =55V, Vo=27V 50 50 pA
lozL AO port V=55V, Vo=05V -50 -50 pA
los§ | AOport Voo =55V, Vo=0 -30 -170| -30 -180 | mA
| Al port to B port v . 0 25 40 40 A
CC [Bponto A port Go=55% o= 5 70 70 m
Al port* 25 70 35
Ci Vi=V GND
' Control inputs* I=vocor 9.9 3 P
Co AQ port* Vo = Ve or GND 147 6 pF
_ Voo =0tod5V
Cio B port per P1194.0* ce ° 8 5 pF
Vcc=45Vto55V 9 5

* On products compliant to MIL-STD-833, Class B, this parameter is based on characterization data but is not tested.

T All typical values are at Vo = 5 V. Ta = 25°C.
¥ For /O ports, the parameters I and Ij_ include the off-state output current.

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
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SN54FB2040, SN74FB2040
8-BIT TTL/BTL TRANSCEIVERS

SCBS173B - NOVEMBER 1991 - REVISED SEPTEMBER 1994

live-insertion specifications over recommended operating free-air temperature range

SN54FB2040 | SN74FB2040
PARAMETER TEST CONDITIONS UNIT
MIN MAX| MIN MAX
IoG (BIAS V YeC=01025Y  lyu_ 0102V, V) (BIASVGE) =45V 1055V 0 08
= 0 " =4. 0 9.
cc 00 [Nog-45t055v |8 ' ce 10 10
Vo Bport [VGe =0, V| (BIAS VGG) =45 V1055V 162 21| 162 21 v
Vee =0, vg=1V, V| (BIAS Vo) =45Vt 55V -30 -1
10 Bport {Voc=0t055V, OEB=0t00.8V 100 100 | pA
Voc=0t022V, OEB=0to5V 100 100
switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)
Vecec=5V,
FROM TO SN54FB2040 | SN74FB2040
Ta = 25°C
PARAMETER (NPUT) (OUTPUT) A UNIT
MIN TYP MAX| MIN MAX| MIN MAX
t _ 32 45 6] 05 85| 24 65
PLH Al 8 ns
tPHL 28 42 56| 04 85| 27 58
l{ - 23 3.8 57 0.4 8 1.9 6.2
PLH 8 AO ns
tPHL 23 42 5.9 08 149 2 8.2
t 37 51 67| 05 99 3 7
PLA OEB B ns
tPHL 31 46 59| 04 95 3 61
[ __ _ 36 52 68| 13 95| 33 7
P OEB ] ns
tPHL 29 44 59| 02 98] 26 61
tPZH OEA A0 25 ,, 4 55 12 _ 8 2;1777 5§ ns
tpzL 21 36 48| 08 75 2 5
! 23 41 59 1 82| 19 65
PHZ OEA AO ns
tpLz 16 3.1 45| 04 7.2 1.4 4.7
tsk(o)* Skew h!)r any single c\hannel Alto B or B to AO 05 ns
tPHL ~ tPLH
Skew between drivers
tsk(0)* in the same package Alto B orBto AO 04 2 ns
. Rise time, 1.3 V1o 1.8 V , 2 28 38| 02 as5| 17
! Fall time, 1.8 V10 1.3 V 8 T 19 09 40 1 42
tPR* B-port input pulse rejection 1 3.4 ns

* On products compliant to MIL-STD-833, Class B, this parameter is based on characterization data but is not tested.
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SN54FB2040, SN74FB2040
8-BIT TTL/BTL TRANSCEIVERS

SCBS173B ~ NOVEMBER 1991 - REVISED SEPTEMBER 1994

PARAMETER MEASUREMENT INFORMATION

21V

o TV 165Q - )

From Output 5000 S1 From Output Test TEST St
Under Test O Open Under Test Point tPLH/tPHL Open

tpLZ/tpZL v
CL =50 pF 30 pF tpHZ/tPpZH Open

L =
(see Note A)

500 (see Note A) I

LOAD CIRCUIT FOR B OUTPUTS

LOAD CIRCUIT FOR A OUTPUTS

mpat /o N ..v 3v
(see Note B) 15V | 15V oV
|
il |
PHL H H—J—l tPLH

| | VoH
Output 155V 155V
——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (A to B)

Output
Control
(see Note B)

nput S\ T zv
Output
155V 155V
(see Note B’__/f/——\:\__ v Stat7v
| | (see Note C)
t -—1‘-——‘
PHL ! H——b}— toLH tozH — |
I 15V l 15V Yor Output
Output A - (see Note C)
i ——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (B to A)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES (A port)

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: TTL inputs - PRR< 10MHz,Zn=50Q,t,<2.5ns,
tf<2.5ns. BTL inputs - PRR< 10 MHz, Zp =50 Q,t,<2.5ns, t{<2.5ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms
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SN54FB2041, SN74FB2041
7-BIT TTL/BTL TRANSCEIVERS

SCBS172B - NOVEMBER 1891 - REVISED SEPTEMBER 1994

e Compatible With IEEE 1194.1-1991 (BTL) ® BIAS V¢ Pin Minimizes Signal Distortion

Standard During Live Insertion/Withdrawal
® TTL A Port, Backplane Transceiver Logic ® B-Port Biasing Network Preconditions the
B Port Connector and PC Trace to the Backplane

Transceiver Logic High-Level Voitage

® Package Options Include Plastic Quad
Flat (RC) Package and Ceramic Flat (WD)

® Open-Collector B-Port Outputs Sink 100 mA

® |solated Logic-Ground and Bus-Ground
Reduces Noise

Package
SN54FB2041 . . . WD PACKAGE SN74FB2041 . .. RC PACKAGE
(TOP VIEW) (TOP VIEW)
Q
ne [ USGJNC - - f< o o
2 s55{] 10EB Oz QO RUWAIW X -
ot Y SE28504658z50
BIAS Voo [ 4 53 ] Vee
veclls  s2flTMs GND 11 39 | GND
AO1 e 51]] GND 2A11 12 38 | 2B7
A fl7 sof] 187 2A2)3 37 | GND
Aoz [}s 49[] GND 2802 4 36 ] 282
GND o 48f] 287 GND[]5 35 [} GND
a2flio  a7flGND 2A03 6 34 (283
asll 4]l 2B2 GND )7 33| GND
ao3ll12  4s]JGND 2AI3]) 8 32 [| 387
GND[[13 44|l 2B3 3an e 31} anD
A04afl1a  43]JGND 301 [l 10 30 [ 3B2
GND s a2fl 3BT 1 29[| GND
Alaflie  arflanp 3A02 ] 12 28 (| 383
A5z a0f) 382 13 27 [lGND
aos[f1s  a9fl GND Ja151617 18 192021222924 25 26
GND {19 38[] 383 NOR Q00 a<C0s Q<D (@
Ut O $2082252P 008K
GND[J21  36[) 3OEB 3 g‘“ oee
A6 [J22  3s]] 2OEB
GND[J2s  34f) 30EA
po7f2e  33fvgg
vecllzs  s2f) Toi
Ai7l]les 31 TDO
GND ]2z 30[) 20EA
NClles  29fINC

NC - No internal connection
description
The 'FB2041 are 7-bit transceivers designed to translate signals between TTL and backplane transceiver logic
(BTL) environments.

The B port operates at BTL-signal levels. The open-collector B ports are specmed to sink 100 mA. Two output
enables, OEB and OEB, are provided for the B outputs. When OEB is high and OEB is low, the B port is active
and reflects the inverse of the data present at the A-input pins. When OEB is low, OEB is high, or V¢ is typically
less than 2.5 V, the B port is turned off. The enable/disable logic partitions the device as two 3-bit sections and

one 1-bit section.
‘V TeXAS
lNSTRUMENTS

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DATA information current as of publication date. Products conform to
specifications per the terms of Texas Instruments standard warranty.

does not include testing of all

Copyright © 1994, Texas Instruments Incorporated

parameters.
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SN54FB2041, SN74FB2041
7-BIT TTL/BTL TRANSCEIVERS

SCBS172B - NOVEMBER 1991 - REVISED SEPTEMBER 1994

description (continued)

The A port operates at TTL-signal levels and has splitinput and output pins. The A outputs reflect the inverse
of the data at the B port when the A-port output enable, OEA, is high. When OEA is low or when V¢ is typically
less than 2.5 V, the A outputs are in the high-impedance state.

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus. Currently, TMS and TCK are not connected
and TDl is shorted to TDO.

BIAS V¢ establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vg is not connected.

The SN54FB2041 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74FB2041 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE

INPUTS
OEB OEB OEA

FUNCTION

Isolation

B data to AO bus

Al data to B bus
Al data to B bus, B data to AO bus

I|IfXr|xXr
I Xx|I X
I|r|TIT|rr—

2-74
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SN54FB2041, SN74FB2041
7-BIT TTLBTL TRANSCEIVERS

SCBS172B - NOVEMBER 1991 - REVISED SEPTEMBER 1994

logic symbolt
46
OEB ————] Gt
a7
10EA ——EN2
45
108 ———— D 1EN3
20
20EA ———{EN4
25
20EB —IN 1ENS
24
30EA ————— EN6
26
30EB —— D 1ENT
50 1 L 40
1A01 —————«<V2 1 :I—— 181
51
1A — 30
52 38 )
2A01 —2——«4“ 1 j—— 2B1
2AN1 50
4 36
2802 ————< j—~ 282
2A12
6 38
2A03 <+ j 283
8
2418 —————]
10 32
3nor ———<e4ve 1 j—- 3B1
9
3A1 70
12 30
3A02 ——<¢— j— 382
14
3A12 2
16 _
3A03 ——— <4 383
18
3A13 )

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the RC package.

Q‘ TeXAS
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SN54FB2041, SN74FB2041
7-BIT TTL/BTL TRANSCEIVERS

SCBS172B - NOVEMBER 1991 - REVISED SEPTEMBER 1994

functional block diagram

oes %8 ]l>
1088 — CD
1OEA_—47—«>—
q 40
1B1
1A = —{> 12 8
50 ,[71
1A01 <]
2068 — 2 c>
zosAﬂ——-D————
q _
a2 N — ¢ B 261
vV 3
2001 52
< 36
A2 3 _[l> 1 ¢ 282
FL—o
4
2A02 <d
< 34
2a13 —8 N = 283
|
2
2A03 <]
30EB -—4425 >
30EA24—[>—
< 32 -
3A1 ——-|9 > e 51
b
wor 0 A
[ 30
aaiz —14 > n I 382
v p
12
3A02 < <}>—J
2 _
18 N o3 8 383
3A13 1>
303 —18 J\a—l—‘
Pin numbers shown are for the RC package.
TEXAS
INSTRUMENTS
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SN54FB2041, SN74FB2041
7-BIT TTL/BTL TRANSCEIVERS

SCBS1728 ~ NOVEMBER 1991 - REVISED SEPTEMBER 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItAge raNGE, VO -« e ettt et e e -05Vto7V
Input voltage range, V|: except Bport .............. ... -12Vto7V
Bport ... -12Vto35V

Input current range (xCept B POr) . ... ... -40 mAto 5 mA
Voltage range applied to any B output in the disabled or power-off state . -05Vto5.5V
Voltage range applied to any output inthe highstate  .........................ccoiuen.. -0.5VtoVge
Current applied to any single output in the low state: Aport ............. .. ... 48 mA
BPOM 200 mA

Operating free-air temperature range, Ta: SN54FB2041 ... ... ... ... ............ -55°C to 125°C
SN74FB2041 0°C to 70°C

Maximum power dissipation at Ta = 55°C (in still air) (see Note 1): RC package ................... 1.4W
Storage temperature range . ... ...t -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 75 mils. For

more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BICMOS Technology Data
Book, literature number SCBD002B.

recommended operating conditions (see Note 2)

SN54FB2041 SN74FB2041 UNIT
MIN NOM MAX| MIN NOM MAX
Vce, BIAS Ve,
BG Vo Supply voltage 4.5 5 55 45 5 55 Vv
. ) B port 1.62 23| 162 23
VIH High-level input voltage — \
Except B port 2 2
B port 0.75 147 075 147
ViL Low-level input voltage = 4
Except B port 0.8 0.8
K Input clamp current -18 -18 mA
10H High-level output current AO port -3 -3 mA
AQ port 24 24
oL Low-level output current mA
B port 100 100
TA Operating free-air temperature -55 125 0 70 °C

NOTE 2:  Unused or floating pins (input or 1/O) must be held high or low.

PRODUCT PREVIEW information concerns products in the formative or o

design phase of development. Characteristic data and other ¢
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SN54FB2041, SN74FB2041
7-BIT TTUBTL TRANSCEIVERS

SCBS172B - NOVEMBER 1391 - REVISED SEPTEMBER 1994

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54FB2041 SN74FB2041
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYPt MAX
B port I =-18 mA -1.2 -1.2
ViK — Voc =45V \
Except B port | =-40 mA -05 -0.5
log=-1mA
V AO port Voo =45V %
OH P ce IoH = -3 mA 25 33 25 33
loL =20 mA
AO port Vog =45V oL
v loL =24 mA 0.35 0.5 035 05 v
oL ™ Ve a5y 10 = 80 mMA 075 11] 075 1.1
B port ce== 1oL = 100 mA 115 1.15
I Except B port Voo =55V, Vi=55V 50 50| pA
[ITves Except B port Voc =55V, Vi=27V 50 50| pA
"t Except B port v sy =05V -50 -50 N
it B port ce =5 V=075V ~100 TN M
I0H B port Voc=0t055V, Vo=21V 100 100 pA
10ZH AQ port Vec =55V, Vo=27V 50 50 HA
lozL AO port Vec =55V, Vo=05V -50 -50 WA
losS | AO port Voe =55V, Vo =0 -30 -150 | -30 -180 | mA
Al port to B port 25 40
Icc — Vcc =55V, lo=0 mA
B port to AO port 65 65
Al port 35
Ci - V| =Vgc or GND pF
Control inputs 3
Co AO port Vo = Vg or GND 6 pF
— Voo =0tod5V 6 5
Cio B port per P1194.0 pF
Voo =45Vto55V 5 5
1 All typical values are at Vg = 5 V, T = 25°C.
1 For I/0 ports, the parameters Ij1{ and Ij|_include the off-state output current.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second
live-insertion specifications over recommended operating free-air temperature range
SN54FB2041 | SN74FB2041
PARAMETER TEST CONDITIONS UNIT
MIN  MAX| MIN MAX
Voo=0tod5V - 450 450
I6G (BIAS Vo) cC Vg=0to2V, A
VoG =45V1t05.5V VI (BIASVcC) =45V 1055V 10 10
Vo Bport |Vco =0, Vi (BIAS Vcp) =45V 1055V 162 21 162 2.1 v
Vce =0, vg=1V, 4 _1
\ _ V| (BIAS VGC) =45V1055V
Y Bport [y -0t055V, OEB-0108V 100 0] M
Voo =0to22V, OEB=0to5V 100 100

PRODUCT PREVIEW information concems products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

Vec=5V,
FROM TO 5, SN54FB2041 | SN74FB2041
Ta = 25°C
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN  TYP MAX| MIN MAX | MIN MAX
tPLH _ 3 4.6 6 27 6.5
Al B ns
tPHL 27 42 5.6 25 5.8
\ 22 37 55 1.8 6
PLH B A0 ns
tPHL 26 41 5.9 22 79
! 38 5.3 7.1 33 74
PLH OEB 5 ns
tPHL 34 49 65 32 6.7
! 37 5.1 6.8 3.4 7
PLH oEB 5 o
tPHL 29 4.4 6.2 24 6.4
t 1.8 33 5.1 15 56
PZH OEA A0 ns
tpzL 1.7 3.1 4.7 1.6 5
t 19 33 5 1.3 5.3
PHZ OEA A0 ns
tpLz 1.1 26 43 0.9 47
Skew for any single
tsk(p) channel [tpy - tpLH | Alto B or B to AO 0.5 ns
Skew between drivers = =
tsk(o) in the same package AltoBorBto AO 0.4 ns
\ Rise time, 1.3V t0 1.8 V _ 24 35 4.6 22 5.2
! Fall ime, 1.8 V10 1.3 V B 3 2 3 T 34
tPR B-port input pulse rejection 1 1 ns
PRODUCT PREVIEW information concerns products in the formative or o
e o 1o TEXAS
INSTRUMENTS
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SN54FB2041, SN74FB2041
7-BIT TTUBTL TRANSCEIVERS
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PARAMETER MEASUREMENT INFORMATION

21V
7v 16.5Q
From OQutput 500Q S1 °© From Output Test TEST S1
UnderTest . / O Open  ynder Test Point tPLH/tpHL | Open
l tpLZ/tPzL v
tPHZ/tPZH Open
CL =50pF 5000 30 pF
(see Note A) I (see Note A) I
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS

Input
(see Note B)

|
1 —p——d |
PHL | N_JI_ tPLH

| | VoH
Output 1,55 V 1.55V Output

1.5V 1.5V

——— VoL Control
VOLTAGE WAVEFORMS (see Note B)
PROPAGATION DELAY TIMES (A to B) \ —
PLZ
mput S\~ 2v
(see Note B) 155V 155V S?;‘g‘c
| 1V
| (see Note C)
tPHL —¢——d - |
PHL : H—’}— tPLH tpzH —» |
l ! VoH Output
Output 15V 15V v (see Note C)
——— VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (B to A) ENABLE AND DISABLE TIMES (A port)

NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: TTLinputs - PRR<10MHz,Z0 =50, t;<2.5ns,
tf<2.5ns. BTL inputs - PRR < 10 MHz, Z0 =50 Q, ty <2.5 ns, t1<2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms
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BTL Backplane Transceiver Logic n

ABT/CBT 25-Q Incident-Wave Switching Driver{n

Mechanical Data
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The new TI Gunning Transceiver Logic (GTL) family allows designers of high-performance
workstation and networking equipment to achieve higher speeds with much less power-con-
sumption overhead. GTL transceivers use a 0.8 V output switching region with a very small
(100 mV) input threshold, to handle device speeds as high as 150 MHz. Applications are GTL
backplanes that require TTL translation, memory array point-to-point drivers, and local-bus
interface drivers between a GTL processing system and a TTL bus.



SN54GTL16612, SN74GTL16612
18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS

SCBS4808B - JUNE 1994 - REVISED OCTOBER 1994

description

Translates Between GTL Logic Levels and SN54GTL16612. .. WD PACKAGE
LVTTL or 5-V TTL Logic Levels SN74GTL16612. .. DGG OR DL PACKAGE
(TOP VIEW)

Members of the Texas Instruments V)
Widebus™ Family oeas s6/) CEAB
Support Mixed-Mode Signal Operation on LeaB []2 s5]] CLKAB
A Port ISRIE] 54]] B1
Universal Bus Transceiver (UBT ™) GND Y4 53[] GND
Combines D-Type Latches and D-Type A2l]s s2) B2
Flip-Flops With Qualified Storage Enable A3[le s1[] B3
Bus-Hold Data Inputs Eliminate the Need Vec 33 V) Y7 sofl Vee (5V)
for External Pullup Resistors on A Port A4 U8 49() B4

As U 48} BS

Flow-Through Architecture Optimizes
Printed-Circuit-Board Layout

Package Options Include Plastic Shrink
Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Ceramic Flat
(WD) Packages

Asl}io  47fiB6
aNnD[}11 asflGND
arfli2 4sfB7
Asllia  asllBs
A9 llia  a3flBo
Atolis  a2flB10
Anlie  a1flBn

a2z aofiBi2
These 18-bit bus transceivers combine D-type GND [18 39[] GND
latches and D-type flip-flops to allow data flow in A13 419 3s[] B13
transparent, latched, and clocked modes. A14 [J20 ar[l B14
The B port operates at GTL levels while the A port - 36 :]‘ B15
and control pins are compatible with LVTTL or Vee (3':: yﬂ) E ff 35 h Z?EF
5-V TTL logic levels. nroyes P e

A17[Jea  3aflB17
Data flow in each direction is controlled by GND[l2s  32]J GND
output-enable (OEAB and OEBA), latch-enable A8 [J26 31f] B18
(LEAB and LEBA), and clock (CLKAB and OEBA [J27  30f) cLkBA
CLKBA) inputs. The clock or latch-enable can be LeBa[J2s  29[J CEBA

controlled by the clock-enable (CEAB and CEBA)
inputs. For A-to-B data flow, the devices operate
in the transparent mode when LEAB is high. When LEAB is low, the A data is latched if CEAB is low and CLKAB
is held at a high or low logic level. If LEAB is low, the A-bus data is stored in the latch/flip-flop on the low-to-high
transition of CLKAB if CEAB is also low. OEAB is active low. When OEAB is low, the outputs are active. When
OEAB is high, the outputs are in the high-impedance state. Data flow for B to A is similar to that for A to B but
uses OEBA, LEBA, CLKBA, and CEBA.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN54GTL16612 is characterized for operation over the full military temperature range of —55°C
to 125°C. The SN74GTL16612 is characterized for operation from —40°C to 85°C.

Widebus and UBT are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION

Copyright © 1994, Texas Instruments Incorporated

DATA information current as of publication date. Products conform to

o,
specifications per the terms of Texas Instruments standard warranty. ¢
does not nciude testing of i TEXAS
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SN54GTL16612, SN74GTL16612
18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS

SCBS4808 - JUNE 1994 - REVISED OCTOBER 1994

FUNCTION TABLE?
INPUTS
OuTPUT MODE
CEAB OEAB LEAB CLKAB A B
X H X X X z
L L L H X Bot Latched storage of A data
L L L L X BoS
X L H X L L
Transparent
X L H X H H
L L L T L L
Clocked storage of A data
L L L T H H
H L L X X BoS Clock inhibit

logic diagram (positive logic)

P — 1

1 A-to-B data flow is shown: B-to-A data flow is similar but uses OEBA, LEBA, CLKBA, and

CEBA.

1 Output level before the indicated steady-state input conditions were established, provided

that CLKAB was high before LEAB went low.

§ Output level before the indicated steady-state input conditions were established.

EAB
CEAB —2
55

CLKAB
2

LEAB

LEBA L—D

\VAVAVAV,

30
CLKBA
cEBA —22
oeBA —27
3
Al ———¢

Aﬂ VAAVAVAV/

—{CE
1D [
C1
» CEl—o > CLK
1D <}
C1
CLK<J
4 rve vvy v

To 17 Other Channels

2 B

3-4
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SN54GTL16612, SN74GTL16612
18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS

SCBS4808B -~ JUNE 1994 - REVISED OCTOBER 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vog: 3.3V oo -05Vtod6V
BV -05Vto7V

Input voltage range, V| (see Note 1): Aport ... ... . i -05Vto7V
Bport -05Vto46V

Voltage range applied to any output in the high or
power-off state, Vg (see Note 1): A port
B port
Current into any A-port output in the low state, Ig
Current into any B-port output in the low state, ig
Current into any A-port output in the high state, I (see Note 2)
Input clamp current, lik (V< 0)
Output clamp current, ok (Vo < 0)
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package
DL package

-55°C to 1256°C
... —40°C to 85°C
—-65°C to 160°C

Operating free-air temperature range, Ta: SN54GTL16612
SN74GTL16612

Storage temperature range

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability

NOTES: 1

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed

2. This current flows only when the output is in the high state and Vo > V.

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
Formore information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

SN54GTL16612 SN74GTL16612 UNIT
MIN NOM MAX MIN NOM MAX
v Supply voltage, 3.3 V 3.15 33 3.45 3.15 33 3.45 v
ce Supply voltage, 5 V 4.75 5 525 4.75 5 5.25
VREF Supply voltage 08 0.8 \Y
B port Vcc (3.3V) Ve 3.3V)
I input voltage \
Except B port 55 55
B port \Y +50 mV \Y +50mV
VIH High-level input voltage P REF REF \
Except B port 2 2
B port \ -50mv Vi -50 mV
ViL Low-level input voltage i REF REF )
Except B port 0.8 0.8
K Input clamp current -18 -18 mA
I0H High-level output current | A port -32 -32 mA
A port 64 64
loL Low-level output current mA
B port 40 40
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: Unused or floating control inputs must be held high or low.
PRODUCT PREVIEW information concems products in the formative or ,
des‘gi;:c .:::u of omm:m;n C:\Macwm:;c data :hn:' nh«:z b
. \struments reserves
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SN54GTL16612, SN74GTL16612
18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS

SCBS480B - JUNE 1994 - REVISED OCTOBER 1994

electrical characteristics over recommended operating free-air temperature range, VRgr = 0.8 V
(unless otherwise noted)

PARAMETER TEST CONDITIONS SNS4GTL 16612 SN74GTL 16612 UNIT
MIN TYPT MAX MIN TYPT MAX
Veo (33V) =3.15V, . _ ~
ViK Voo (5V) =475V lj=-18 mA 1.2 1.2 \
VCG = MIN to MAXE, 10H = - 100 pA Vee-02 Voo -0.2
VOoH A port Voo (33V) =315V, loH =-8mA 2.4 2.4 \%
VoG (5V) =4.75V IOH = - 32 mA 2 2
loL = 100 pA 0.2 0.2
Voo (33V) =3.15V, loL = 16 mA 0.4 0.4
A port
v Voo (5V) =475V oL =32 mA 0.5 05|
oL 1oL = 64 mA 0.55 0.55
Voo (3.3V) =315V,
B port Voo (V) =475V loL =40 mA 0.4 0.4
Control
- ¥ = 1
inputs VGG = 0 or MAXE, V| =55V 10 0
V|=55V 20 20
VeG (3.3 V) =3.45V,
I Aport vcg (5V) =525V Vi=Vec ! 1w
) -30 -30
B port Voo (3.3V) =3.45V, Vi=Vcc (3.3V) 5 5
Vee (5V) =525V Vi=0 ; -5 -5
loff A port Vee =0, ViorVp=0t0 45V 100 100 pA
Voe (3.3V) =3.15V, V=08V s 75
| A port
I(hold) P VoG (5V) =475V Vi-2V -75 -75 nA
A port VoG (3.3V) =345V, Vo=3V ! !
IozH co3sy bA
B port Vee (5V) =525V Vo=12V 10 10
A port V, 3V) =345V, Vo=05V -1 -1
lozL coss Y ‘ > uA
B port VoG (5V) =525V Vo =04V -10 -10
Voo (3.3V)=345Y, Outputs high 1 1
Icc (3.3V) |AorBport IVQCEZO(S V) =525V, Outputs low 5 5] mA
V) =Vce (3.3 V) or GND | Outputs disabled 1 1
Vce (3.3V) =345V, Outputs high 120 120
Icc(5V)  |AorBport l\:)C_CO(S V)=525V. Outputs low 120 120 mA
Vi =Vce (5V) or GND Outputs disabled 120 120
VGG (3.3 V) =3.45 VY, Voo (5V) =525V,
Alcc§ A or control inputs at Vo (3.3 V) or GND, 1 1 mA
Oneinputat2.7 V
Gi Control 1y _315voro 35 35 oF
inputs
C A port Vo=3.15Vor0 12 12 .
o B port Per IEEE Standard 1149.0-1991 5 5] "

T All typical values are at Voo (33V) =33V, Voo (BV) =5V, Ta =25°C.
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

PRODUCT PREVIEW information concems products in the formative or o
design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to I EXAS

change or discontinue these products without notice. INSTRUMENTS
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SN54GTL16612, SN74GTL16612
18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS

SCBS480B - JUNE 1994 - REVISED OCTOBER 1994

timing requirements over recommended ranges of supply voltage and operating free-air
temperature, Vgpefg = 0.8 V (uniless otherwise noted)

SN54GTL16612 | SN74GTL16612 UNIT
MIN  MAX MIN  MAX
falock  Clock frequency 0 95 0 95 MHz
LEAB or LEBA high 33 33
tw Pulse duration ns
CLKAB or CLKBA high or low 56 56
A before CLKABT 0.9 0
B before CLKBAT 34 25
A before LEABL 1.2 0.4
tsu Setup time ns
B before LEBAL 1 0.9
CEAB before CLKABT 2.1 1
CEBA before CLKBAT 2.6 2.1
A after CLKABT 29 27
B after CLKBAT 4.1 0.4
A after LEABL 45 34
th Hold time ns
B after LEBAL 4.3 33
CEAB after CLKABT 2 15
CEBA after CLKBAT 05 0.4

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, VRer = 0.8 V (see Figure 1)

FROM

TO

SN54GTL16612

SN74GTL16612

PARAMETER UNIT

(INPUT) (OUTPUT) MIN TYPT MAX| MIN TYPT MAX

fmax 95 95 MHz

tPLH A 8 1 26 3.8 1 2.6 3.8 ns

tPHL 1 22 4 1 22 4

t 1.8 36 54 18 36 54

PLH LEAB B ns

tPHL 15 33 55 15 33 55

1 18 37 53 18 37 5.3

PLH CLKAB B ns

tPHL 15 33 .65 15 33 55

t 16 33 47 16 33 47

PLH OEAB B ns

tPHL 13 32 55 13 32 55

tr Transition time, B outputs (0.5 V to 1 V) 1.3 1.3 ns

tf Transition time, B outputs (1 V to 0.5 V) 05 05 ns

tpLH B A 2. 48 69 2 48 69 ns

tPHL 1.4 3.6 5.1 1.4 3.6 51

1 2.1 43 6.1 2.1 43 Rl

PLH LEBA A AN .

tPHL 19 36 51 19 36 51

t 23 45 64 . 4, .

PLH CLKBA A 2.3 5 84

tPHL 22 4 56| 22 4 586

1 19 47 72 1. 4. .

en OEBA A 9 7 7.2 ns

tdis 25 46 69| 25 46 69

1 All typical values are at Vecc 83V)=33V, Voo (5V) =5V, Tp =25°C.

PRODUCT PREVIEW information ct

oncems products
design phase of development. Characteristi
specifications are design goals. Texas Instruments reserves the right to

change o discontinue these products without notice.
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SN54GTL16612, SN74GTL16612

18-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS

SCBS480B - JUNE 1994 - REVISED OCTOBER 1994

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test
CL =50 pF

(see Note A)

LOAD CIRCUIT FOR A OUTPUTS

ty —»
| |

| 3v
XVmV

ov

VOLTAGE WAVEFORMS
PULSE DURATION
(Vm =1.5V for A port and 0.8 V for B port)

—————— 3v
Input
(see Note B) 15V ' 15V oy
tPLH —H| b tppL
I i

| ——— VoH
Output 0.8V 0.8V

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
(A port to B port)

mput /N . 12v
(see Note B) 0.8V | 08V ov
| | )
t
PLH —F_“1 H—&:— YPHL

|

| ——— VoH
Output 1.5V 1.5V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
(B port to A port)

NOTES: A. Ci includes probe and jig capacitance.

1.2V
TEST st | 254
tPLHMPHL Open From Output Test
tpLZ/tPzL 6V Under Test Point
tPHZ/tPZH GND CL =30 pF
(see Note A) I
LOAD CIRCUIT FOR B OUTPUTS
3v
Timing va v
Input | ov
| | |
: tsu th |
Dat | | 3V
In:ui X\;" v %’"‘ v
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

(Vm = 1.5V for A port and 0.8 V for B port)

Output
Control
(see Note B)

|
|
Output | | |
Waveform 1 | 15V VoL +0.3V
StatéV

———v
(see Note C) | tpHz ! ,4— o
tPzH |

Output | — — — — VOH
Waveform 2 15V VoH-0.3V
(see Note C) )

=0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES
(A port)

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 €, t; < 2.5 ns, ty< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms

4
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SN54GTL16616, SN74GTL16616
17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS
WITH BUFFERED CLOCK OUTPUTS

SCBS481A - JUNE 1994 - REVISED AUGUST 1994

® Translates Between GTL Signal Levels and SN54GTL16616 ... WD PACKAGE
LVTTL or 5-V TTL s|gna| Levels SN74GTL16616... DGG OR DL PACKAGE
(TOP VIEW)
® Members of the Texas Instruments O
Widebus™ Family oeas s6[] CEAB
® Supports Mixed-Mode Signal Operation on LeaB [12 s5[] CLKAB
A Port Aatlls  safiB1
® Universal Bus Transceiver (UBT™) GND (4 s3] GND
Combines D-Type Latches and D-Type A2 E 5 s2flB2
Flip-Flops With Qualified Storage Enable A3 lJ6 51l B3
® Bus-Hold Data Inputs Eliminate the Need Vec 33V 7 50l Vee (8 V)
for External Pullup Resistors on A Port A4lls agfl B4
® Flow-Through Architecture Optimizes A5 fJo ) BS
PCB Layout A6llio a7 :]} B6
N
e Package Options Include Plastic Shrink N[+ eofl GND
! ! X ATlli2  asfle?
Small-Outline (DL), Thin Shrink asllis as]] B8
Small-Outline (DGG), and Ceramic Flat i
(WD) Packages A9 L 14 4ol B9
a0llis  42fiB10
description At lfiearflen
P A12[f17 «oflB12
These 17-bit registered bus transceivers combine GND l}18 39[] GND
D-type latches and D-type flip-flops to allow data A13 )19 38[] B13
flow in transparent, latched, and clocked modes. at14fl20  s7[lB14
The ‘GTL16616 provides for a copy of CLKAB at A1sf]l2r 3sflB15
GTL logic levels (CLKOUT) and also provides a Vec 33V [22 351 VRer
conversion of the GTL clock to a TTL environment A16 []23 34]) B16
(CLKIN). A17[J2a  a3flBi7
The B port operates at GTL levels while the A port GND E % 32[] GND
and control pins are compatible with LVCMOS, CLKIN E 26 31 cLKoUT
LVTTL, or 5V TTL logic levels. OEBA[Je7 a0l CLKBA
LEBA[}2s  29|] CEBA

Data flow in each direction is controlled by
output-enable (OEAB and OEBA), latch-enable
(LEAB and LEBA), and clock (CLKAB and
CLKBA) inputs. The clock or latch-enable can be controlled by the clock-enable (CEAB and CEBA) inputs. For
A-to-B data flow, the device operates in the transparent mode when LEAB is high. When LEAB is low, the A data
is latched if CEAB is low and CLKAB is held at a high or low logic level. I LEAB is low, the A-bus data is stored
in the latch/flip-flop on the low-to-high transition of CLKAB if CEAB is also low. OEAB is active low. When OEAB
is low, the outputs are active. When OEAB is high, the outputs are in the high-impedance state. Data flow for
B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CEBA.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74GTL16616 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin
count and functionality of standard smali-outline packages in the same printed-circuit-board area.

The SN54GTL16616 is characterized for operation over the full military temperature range of —55°C
to 125°C. The SN74GTL16616 is characterized for operation from —40°C to 85°C.

Widebus and UBT are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION

o
DATA information current as of publication date. Products conform to l
specifications per the terms of Texas Instruments standard warranty. I EXAS

does not include testing of all

et INSTRUMENTS

Copyright © 1994, Texas Instruments Incorporated
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SN54GTL16616, SN74GTL16616
17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS
WITH BUFFERED CLOCK OUTPUTS

SCBS481A - JUNE 1994 — REVISED AUGUST 1994

FUNCTION TABLET

INPUTS
_ ouTPUT MODE
CEAB OEAB LEAB CLKAB A B
X H X X X z
L L L HorL X Bot Latched storage of A data
L L L HorL X BoS
X L H X L L
Transparent
X L H X H H
L L L T L L
Clocked storage of A data
L L L T H H
H L L X X BoS Clock inhibit

t A-to-B data flow is shown: B-to-A data flow is similar but uses OEBA, LEBA, CLKBA, and

CEBA

1 Output level before the indicated steady-state input conditions were established, provided

that CLKAB was high before LEAB went low.

§ Output level before the indicated steady-state input conditions were established.

3-10
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SN54GTL16616, SN74GTL16616
17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS
WITH BUFFERED CLOCK OUTPUTS

SCBS481A - JUNE 1994 - REVISED AUGUST 1994

logic diagram (positive logic)

OEAB -
CEAB ~A5~LW<JD’ I
cLkAB -3 ;-AD
teaB 2 ’—D— —
LEBA L——%
cLkea -3 {>
cesa -2 o{>
OEBA L—c{>~~f
;. _____ - —_
P—| CE
3
Al ‘*‘L***‘D 1 1D [ 54
| 1 B1
l 3 cEl—o > CLK
| 1D
[ c1
| CLK |
| 1 of 17 Channels ]
| RIS QI ———— o e o e e s e e S e . ] T —— ———— —
. 3 cLkout
p
26 ;
CLKIN <d
v vYY wvy v
‘U TEXAS
INSTRUMENTS
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SN54GTL16616, SN74GTL16616
17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS
WITH BUFFERED CLOCK OUTPUTS

SCBS481A - JUNE 1994 — REVISED AUGUST 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo: 8.3V Lo -05Vtod6V
BV -05Vto7V
Input voltage range, V| (see Note 1): A port . -05Vto7V
B port -05Vto46V

Voltage range applied to any output in the high or
power-off state, Vo (see Note 1): Aport ... ... ... .. .. ... .. -05Vto7V
B PO -05Vtod6V
Current into any A-port outputinthelow state, lo .................. .o 128 mA
Current into any B-port output in the low state, Io .. .............. ... . 80 mA
Current into any A-port output in the high state, g (seeNote2) ................................ 64 mA
Input clamp current, [k (Vi< 0) oo -50 mA
Output clamp current, lok (VO <0) .ot -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package .................... 1TW
DLpackage .................... 1.4W

Storage temperature range

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will flow only when the output is in the high state and Vo > Ve

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For moreinformation, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

SN54GTL16616 SN74GTL16616 UNIT
MIN NOM MAX MIN NOM MAX
v Supply voltage, 3.3 V 3.15 33 3.45 3.15 3.3 3.45 N
ce Supply voltage, 5 V 4.75 5 525 4.75 5 525
VREF  Supply voltage 0.8 0.8 \
B port Vi 33V Vi 33V
V) Input voltage P el ) cel ) \Y
Except B port 5.5 5.5
B port \ +50 mV \ 50 mV
VIH High-level input voltage L REF REF \
Except B port 2 2
B port \ -50 mV V| -50 mv
ViL Low-level input voltage P REF REF \
Except B port 0.8 0.8
Ik Input clamp current -18 -18 mA
I0H High-level output current | A port -32 -32 mA
A port 64 64
loL Low-level output current mA
B port 40 40
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: Unused or floating control inputs must be held high or low.
PRODUCT PREVIEW information concerns products in the formative or .
Speciicanons e desgn pouh. Toxas Insormons rcserees h rgnt v @
Change of dscontinue hese products wihou notite. 1 TeEXAS
INSTRUMENTS
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SN54GTL16616, SN74GTL16616
17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS
WITH BUFFERED CLOCK OUTPUTS

SCBS481A - JUNE 1994 — REVISED AUGUST 1994

electrical characteristics over recommended operating free-air temperature range, VgRgg = 0.8 V
(unless otherwise noted)

SN54GTL16616 SN74GTL16616
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYPt MAX
VoG (3.3V) =315V,
=- -1. -1
ViK VGG (5 V) = 475V I 18 mA 1.2 2 \%
VGG = MIN to MAXE, I0H = - 100 pA VGG - 02 Vee-0.2
VOH A port Voo (33V) =315V, IoH =-8mA 24 24 Y
Voo (5V) =475V IoH = - 32 mA 2 2
IoL = 100 pA 0.2 0.2
A Vcc 33V)=3.15YV, loL =16 mA 0.4 0.4
port
v Voo (5V) =475V oL =32 mA 0.5 05|
oL loL =64 mA 0.55 0.55
Voo (33V) =315V,
B port VGG (5V) =4.75V loL =40 mA 0.4 0.4
Control
= 1 =
inputs VGG = 0 or MAXE, Vi=55V 10 10
V| =55V 20 20
Voo (33V) =345V,
I A port Ve (5V) =525V vi=Vee ! ] owA
V)=0 -30 -30
8 port Voo (33V) =345V, Vi=Vcc 33V) 5 5
Ve (V) =525V Vi=0 -5 -5
loft A port Vee =0. ViorVo=0to45V 100 100 pA
Voo (33V) =315V, Vi=08V 75 75
lithold) A por VoG (5V) =475V V-2V ~75 ~75 wh
. A port Vee (33V) =345V, Vo=3V 1 1
‘OzH ~ _ HA
B port Veo (5V) =525V Vo=12V 10 10
| A port Ve (3.3V) =345V, Vo=05V -1 -1 JA
ozL B port VCC (V) =525V Vo-04V 10 —10
Voc (83V) =345V, Outputs high 1 1
Ilcc (3.3 V) [AorB port lvocf:és V) =525V, Outputs low 5 5{ mA
V| =Vce (3.3V)or GND | Outputs disabled 1 1
Voo (3.3V) =345V, Outputs high 120 120
Icc (5V) A or B port I\::)C_Cés V) =525V, Outputs low 120 120 mA
Vi =Vge (6V) or GND Outputs disabled 120 120
Vee (3.3V) =345V, Voo (5V) =525V,
Alge’ A or control inputs at VoG (3.3 V) or GND, 1 1 mA
One inputat2.7 vV
Control
o V=315V or0 35 35 pF
inputs
A port Vo=315Vor0 12 12
Cio pF
B port Per IEEE 1194.0-1991 5 5

t Al typical values are at Vo (3.3 V) =33V, Voo (5V) =5V, Ta = 25°C.
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

PRODUCT PREVIEW information concems products in the formative or

design phase of de

Characteristic data and other

specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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SN54GTL16616, SN74GTL16616
17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS
WITH BUFFERED CLOCK OUTPUTS

SCBS481A - JUNE 1994 — REVISED AUGUST 1994

timing requirements over recommended ranges of supply voltage and operating free-air
temperature, VRer = 0.8 V (unless otherwise noted)

SN54GTL16616 | SN74GTL16616 UNIT
MIN  MAX MIN  MAX
folock  Clock frequency 0 95 0 95 MHz
) LEAB or LEBA high 33 33
tw Pulse duration - ns
CLKAB or CLKBA high or low 55 55
A before CLKABT 1.1 1.1
B before CLKBAT 2.6 26
A before LEABI 0 0
tsu Setup time ns
B before LEBAL 1 1
CEAB before CLKABT 1.8 18
CEBA before CLKBAT 2.1 2.1
A after CLKABT 16 1.6
B after CLKBAT 0.2 0.2
A after LEABL 4.3 4.3
th Hold time ns
B after LEBAL 28 2.8
CEAB after CLKABT 0.8 0.8
CEBA after CLKBAT 0.7 0.7

PRODUCT PREVIEW information concems products in the formative or o

design phase of development. Characteristic data and other I

specifications are design goals. Texas Instruments reserves the right to TEXAS
change or discontinue these products without notice. l
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SN54GTL16616, SN74GTL16616
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS
WITH BUFFERED CLOCK OUTPUTS

SCBS481A - JUNE 1994 - REVISED AUGUST 1994

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, VR = 0.8 V (see Figure 1)

SN54GTL16616 SN74GTL16616
PARAMETER FROM 0 UNIT
(INPUT) (OUTPUT) MIN TYPT MAX| MIN TYPT MAX
fmax 95 95 MHz
t 1 X 8 1 25 3.8
PLH A B 25 3 ns
tPHL 1 2 38 1 2 38
t £ 1.6 3.4 1
PLH LEAB 8 1.5 3.4 5.1 5 5 ns
tPHL 14 32 51 14 32 51
t 15 36 5 1.5 3.6 5
PLH CLKAB B ns
tPHL 1.4 4.1 5 14 41 5
tPLH 3.4 6 7.7 3.4 6 7.7
CLKAB CLKOUT ns
tPHL 43 74 104 43 74 104
tp| 13 32 5 13 32 5
LH OEAB B ns
tPHL 1.1 31 5 1.1 3.1 5
te Transition time, B outputs (0.5 V to 1 V) 1.2 1.2 ns
t Transition time, B outputs (1 Vto 0.5 V) 0.7 0.7 ns
tPLH 2.1 44 65| 21 44 6.5
B A ns
tPHL 13 33 4.8 1.3 3.3 48
i 1.7 39 6 1.7 39 6
PLH LEBA A ns
tPHL 13 3.3 4.6 1.3 33 4.6
t 1.7 4.1 6.3 1.7 41 6.3
PLA CLKBA A ns
tPHL 14 36 53 1.4 36 53
tPLH 65 105 143| 65 105 143
CLKOUT CLKIN ns
tPHL 51 88 18| 51 88 118
{ PR 1.8 47 6.9 1.8 47 6.9
£0 OEBA A ns
tdis 2 47 87 2 47 67

1 Al typical values are at Vo (3.3 V) = 3.3 V, Voo (5 V) =5 V, Ta = 25°C.

PRODUCT PREVIEW information concems products in the formative or
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SN54GTL16616, SN74GTL16616

17-BIT GTL/LVT UNIVERSAL BUS TRANSCEIVERS

WITH BUFFERED CLOCK OUTPUTS

SCBS481A - JUNE 1994 — REVISED AUGUST 1994

PARAMETER MEASUREMENT INFORMATION

v
° 6
O Open
From Output
Under Test GND
CL=50pF
(see Note A)

LOAD CIRCUIT FOR A OUTPUTS

] tw
| | av

| |
Input  Vm VX XVm v
oV

VOLTAGE WAVEFORMS
PULSE DURATION
(Vm = 1.5V for A port and 0.8 V for B port)

~~~~~~ 3V
input
(see Note B) 15V | 15V ov
tPLH ‘l"’_‘| H*’T— tPHL

| ——— VoH
Output 0.8V 0.8V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
(A port to B port)

input
(see Note B)

ﬁ‘_l » |
1 |
PLH | l‘—-’:— tPHL

[

| ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

IR nort to A port)
S portic A pery)

0.8V

NOTES: A. Ci includes probe and jig capacitance.

12v
TEST s1 %Q
tPLH/tPHL Open From Output Test
tpLZ/tPzL 6V Under Test Point
tPHZ/tPZH GND CL=30pF
(see Note A)
LOAD CIRCUIT FOR B OUTPUTS
3V
Timing vmV
Input | ov
| | |
} tsu th |
Dat | | 3V
ata
VvmV vmVv
— X X
npd oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

(Vm = 1.5V for A port and 0.8 V for B port)

Output
Control
(see Note B)

Output

Waveform 1
St1atéV
(see Note C)

Output | |— — — — VoH
Waveform 2 _N v
(see Note C) -

=0V
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES
(A port)

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50, ty <25 ns, t<2.5ns

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms
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ETL Enhanced Transceiver Logic

BTL Backplane Transceiver Logic

GTL Gunning Transceiver Logic

ABT/CBT 25-Q) Incident-Wave Switching Driy

Mechanical Data h
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Today designers are often faced with the problem of bus interface circuits having insufficient
drive capability when driving low-impedance bus lines. Transmission lines with a characteristic
impedance of less than 30 ohms are no longer a rarity (mainframe computers; switching
systems; industrial control systems). If the necessary output current cannot be provided the
result will generally be a reduction in system speed.

As the line impedance can hardly by influenced, the driver needs to provide sufficient drive
capability. In other words, the driver output needs to provide a sufficiently high amount of cur-
rent to switch the bus or the line directly from one logic state to the other (incident wave
switching, IWS). Otherwise, it takes several wave reflections until the line signal level reaches
the desired logic level.

To support IWS on highly-loaded lines, Tl has developed several BICMOS functions, designated
SN74BCT25xxx, which offer an extended output drive of Il — 188 mA and loh = 80 mA, which
is sufficient for reliable operation of lines with impedances down to 25 ohms.



SN54ABT25245, SN74ABT25245
25-C2 OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992 - REVISED FEBRUARY 1993

State-of-the-Art EPIC-1B '* BICMOS Design
Significantly Reduces Power Dissipation

SN54ABT25245 . . . JT PACKAGE
SN74ABT25245 . .. DW OR NT PACKAGE

(TOP VIEW)
ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds At U 24[] DIR
200 V Using Machine Model (C = 200 pF, GND ]2 23]} B
R=0) A2[]s 22]] B2
Latch-Up Performance Exceeds 500 mA Per A3f]a 21f] Vee
JEDEC Standard JESD-17 GND []s 20[) B3
Typical Vg p (Output Ground Bounce) < 1V A4fle 19[] B4
atVee=5V,Tp=25C As[]7 18]] 85
Designed to Facilitate Incident-Wave GND[]s 17]) B6
Switching for Line Impedances of 25 () or A6 (o 161 Voo
Greater 41 ECRRT 11:1
Distributed Vcc and GND Pins Minimize G”}'\z E oo % g%
Noise Generated by the Simulitaneous 2 13

Switching of Outputs
Bus-Hold Inputs Eliminate the Need for

SN54ABT25245 . . . FK PACKAGE

External Pullup Resistors (TOP VIEW)
Package Options Include Plastic T0w o0 O~ ©
Small-Outline Packages, Ceramic Chip DO @DZ >0
Carriers, and Standard Plastic and Ceramic ( L;"‘;"‘Q‘",“"‘Z‘g";";
300-mil DIPs B3[]s 25[] OF
Ve 6 2a[] A8
description B2[]7 23[] GND
The 'ABT25245 is a 25-Q octal bus transceiver ’\:BC‘ 2 i?E ;\:70
designed for asynchronous communication o f1 o 20(] A6
between data buses. It improves both the a1 "’E GND
performance and density of 3-state memory 12 1314 15 16 1718
address drivers, clock drivers, and bus-oriented (1O C1ee]

transceivers.

The device allows data transmission from the A
bus to the B bus or from the B bus to the A bus
depending upon the logic level at the
direction-control (DIR) input. The output-enable
(OE) input can disable the device so that both
buses are effectively isolated.

(Y} < 0
2d28283¢
O] ]

NC - No internal connection

This transceiver is capable of sinking 188 mA of Ig current, which facilitates switching 25-€) transmission lines
on the incident wave. The distributed V¢ and GND pins minimize switching noise for more reliable system
operation.

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN54ABT25245 is characterized for operation over the full military temperature range ot -55°C to 125°C.
The SN74ABT25245 is characterized for operation from -40"C to 85 C.

EPIC-11B is a trademark of Texas Instruments Incorporated

‘W TeXAS
INSTRUMENTS

PRODUCTION DATA information is curent as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty, Production processing does not necessarily include
testing of all parameters.

Copyright © 1993, Texas Instruments Incorporated
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SN54ABT25245, SN74ABT25245
25-Q) OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992 - REVISED FEBRUARY 1993

FUNCTION TABLE
INPUTS OPERATION
OF DR
L L B data to A bus
L H A data to B bus
H X Isolation
logic symbolt logic diagram (positive logic)
13 )
oF — a3 DIR - ]
DIR 2 3EN1[BA] e . §
o 1
I ff‘ENZ(AB] I — . —— L 3 o
-
I T«—‘ V1 2 = B1 1 [—
o e Y — I > ft
— > 2V
3 22
A2 - 4> | —<»—— B2 2
4 20 ] B 5
A3 - — 4> | -<»— - B3
6 19
AL ————a>—] |—<»—— B4 v
7 18
A5 - > | <> BS e
9 17
A6 —— 4> |—<»——— B6 To 7 Other Channels
10 15
AT — 4P | -—4»——— B7
12 14
A8 |—<»—— B8

t This symbol is in accordance with ANSIIEEE Std 91-1984 and
IEC Publication 617-12
Pin numbers shown are for DW, JT, and NT packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)*

Supply voltage range, Voo - oot -05Vto7V
Input voltage range, V| (except I/O ports) (see Note 1) ........... ... ... .. .. . ... .. ... -05Vto7V
Voltage range applied to any output in the disabled or power-off state, Vo ............... -05Vto55V
Voltage range applied to any output in the high state, Vo ............................. .. -0.5Vto Ve
Input clamp current, Ik (Vi< 0) ..o -18 mA
Output clamp current, lox (Vo <0) ..o o -50 mA
Current into any output in the low state, lo: SN54ABT25245 (Aport) .......................... 250 mA
SN54ABT25245 (B port) ............c.cooveeii.... 96 mA

SN74ABT25245 (Aport) .......................... 376 mA

SN74ABT25245 (BpOrt) ................c......... 128 mA

Operating free-air temperature range: SN54ABT25245 ................................ -55"Cto125°C
SN74ABT25245 .. ... . ... .. -40Cto85C

Maximum power dissipation at T4 = 55 C (in still air): DW package ...................... ... ... ... 1w
NT package ............................... 1.3W

Storage temperature range .................o.oii i -65Cto 150 C

¥ Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only. and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed

4-4
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SN54ABT25245, SN74ABT25245
25-C) OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992 REVISED FEBRUARY 1993

recommended operating conditions (see Note 2)

SN54ABT25245 | SN74ABT25245 UNIT
MIN MAX MIN MAX
Vi Supply voltage 45 55 45 55 \
Vi High-level nput voltage 2 2 \
' Low level input voltage N8 08 \
V) Input voltage 0 @CC 0 Vee \%
ik Input clamp current R’f’ 18 -18 mA
A ports Ay 53 80
Loy High-level output current ] mA
B ports ) -24 -32
A ports S5’ 125 188
o Low-level output current oo mA
B ports Q 48 64
Control inputs 4
AANY Input transition rise or fall rate Outputs enabled ns/V
A or B ports 10 10
Ta Operating free-air temperature 55 125 40 85 C
NOTE 2 Unused or floating pins (input or 1/0) must be held high or low

PRODUCT PREVIEW information concems products in the formative or

design phase of dews

. Characteristic data and other

specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.

‘Q’ TEXAS
INSTRUMENTS
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SN54ABT25245, SN74ABT25245
25-Q2 OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992 - REVISED FEBRUARY 1993

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN54ABT25245 SN74ABT25245
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYP' MAX
Vik Vee=45V.  lj=-18mA -12 12| v
Vee =475V, loy = -3mA 27
A ports Ve =45V, gy = -53mA 2
Vee =45V, lon = -80 mA 2.4
Vou Vee =45V, oy =-3mA 25 25 v
B ports Veg =5V lon =~3mA 3 3
Vee =45V,  loy =-32mA 2
Ve =45V, loL =94 mA 0.55 0.55
A ports Veg=45V. gL =125mA 08
VoL Veg =45V, oL = 188 mA 07| v
Vec =45V, g =55mA 55
B ports ce Q‘fg
Vee =45V, oL = 64 mA & 0.55
Control inputs ,éf‘" +1 1
Iy Ve =55V, Vp=Vegor GND g HA
A or B ports A, $100 +100
RS
Vec=45V, V=08V 100 .y 100
Ihotd A or B ports oy nA
Vec=45V, V=2V 100Cy -100
lozn! Vee =55V, Vp=27V ) 50 50| pA
loz ! Vee=55V. Vg=05V -50 -50| pA
loeF Vee = 0. ViorVg <45V +500 +100 | pA
[ Vee=55V. Vo=55V ] Outputs high 50 50| pA
108 B ports Vee =55V, Vp=25V -50 -210| 50 -210| mA
Outputs high 500 500 | pA
Vee =55V, Outputs open,
lce V) = Ve or GND Outputs low 20 201 mA
Outputs disabled 500 500 | pA
Vee =55V, Oneinputat3.4 V.

PR | C 1 A
Vee Other inputs at V¢ or GND tpm
Ci Controlinputs | Vee =5V, Vi =Vcc or GND 4 4 pF
Cio A or B ports Vee=5V. Vo =V or GND 15 15 pF

t All typical values are at Ve =5 V. Ta = 25°C
 For I/0 ports. the parameters Iy and Iy_include the off-state output current
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second

7 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Ve or GND

PRODUCT PREVIEW information concems products in the formative or N
design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to TEXAS

change or discontinue these products without notice. l S MENTS
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SN54ABT25245, SN74ABT25245
25-Q) OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992 - REVISED FEBRUARY 1993

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C; = 50 pF (unless otherwise noted) (see Figure 1)

Vec=5V.
FROM T0 SN54ABT25245 | SN74ABT25245
AME Ta=25C UNIT
PARAMETER (INPUT) (OUTPUT) A NI
MIN TYP MAX MIN #X MIN MAX
tp, 1 23 35 1 > 4 1 3.9
i AorB BorA q‘l\ ns
tPHL 1 24 35 1Q° 45 1 43
tpzn oF AorB 15 37 5.4 1.8, 6.8 15 65
or ns
tpzL 14 4 58 o 71 14 6.8
-©—
tp, 2 43 6.1 o2 74 2 72
e OF AorB & ns
tpLz 2 39 58| Q2 73 2 64
PARAMETER MEASUREMENT INFORMATION
1A' - -
o A _ TeST st
From Output ,ﬁ,j\g\o/\s,)k, 7777 O Open toLH/tpL Open
Under Test ? GND tpLz/tpz1 v
touz/tez Open |
CL =50 pF - 5000 ‘
(see Note A) I l
= = = Output 3v
Control
LOAD CIRCUIT FOR QUTPUTS (low-level h
enabling) | | ov
trz —
toz—b |4
Input 3V w (')utput
(see Note B) 15V 15V aveform 1
1 ov Stat7Vv
. ) | (see Note C)
tpLn %‘ “’ — ¥
| ) PHL Output
t ——— Von Waveform 2
S1 at Open
Output
P 1.5V 15V VoL (see Note C)

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 {0, t, < 2.5 ns, ;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such
Waveform 2 is for an output with internal conditions such

that the output is low except when disabled by the output control
that the output is high except when disabled by the output control

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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SN54BCT25244, SN74BCT25244

25-C2 BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS064A- D533, JUNE 1990 REVISED NOVEMBER 1991

State-of-the-Art BICMOS Design
Significantly Reduces Iccz

ESD Protection Exceeds 2000 V Per

MIL-STD-883C, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R =0)

® Designed to Facilitate Incident-Wave
Switching for Line Impedances of 25 Q or
Greater

® Distributed Vcc and GND Pins Minimize
Noise Generated by the Simultaneous
Switching of Outputs

® Package Options Include Plastic “Small
Outline” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

description

These 25-Q octal buffers and line drivers are
designed specifically to improve both the
performance and density of 3-state memory
address drivers, clock drivers, and bus-oriented
receivers and transmitters.

These buffers are capable of sinking a 188-mA
1oy, which facilitates switching 25-Q transmission
lines on the incident wave. The distributed Vg
and GND pins minimize switching noise for more
reliable system operation.

When the output-enable (10E and 26?) inputs are
low, the device transmits data from the A inputs to
the Y outputs. When 10E and 20E are high, the
outputs are in the high-impedance state.

The SN54BCT25244 is characterized for
operation over the full military temperature range
of -55°C to 125°C. The SN74BCT25244 is
characterized for operation from 0°C to 70°C.

SN54BCT25244 . . . JT PACKAGE
SN74BCT25244 . .. DW OR NT PACKAGE

(TOP VIEW)
1Y1[ 1 U 24]] 10E
GND[]2 23] 1At
1v2[]a  22[] 1A2
1Y3[ 4 21 JVCC
GND] 5 20[]) 1A3
1va[l e 19} 1A4
2Y1E 7 18]) 2A1
GND(] 8 17[] 2A2
2v2f} o 16f] Vee
2v3[} 10 15[] 2A3
GND[] 11 14[) 274
2vafl 12 13f] 20E

SN54BCT25244 . .. FK PACKAGE

1A3
Vee
1A2
NG
1A1
10E
Y1

NC -

(TOP VIEW)

5 25[] 20E
6 24} 2va
7 23[] GND
8 22[] ne

9 21} 2vs
10 20} 2v2
1 19} GND

| S W S ) — W = N

12 13 14 1516 1718
ocrarg

o ™M < -~
CEEEEEE:
[CIARC I

No internal connection

FUNCTION TABLE
(EACH BUFFER/DRIVER)

INPUTS | OUTPUT |
OE A Y ’
R
i LoL|L ]
Lewl v |

UNLESS OTHERWISE NOTED this document contains PRODUCTION o
DATA information current as of publication date. Products conform to v}
specifications per the terms of Texas Instruments standard warranty. I EXAS
does not include testing of all
parameters. [
NSTRUMENTS

Copyright © 1991, Texas Instruments Incorporated
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SN54BCT25244, SN74BCT25244
25-Q BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBSU64A-D3533, JUNE 1990-REVISED NOVEMBER 1991

logic symbolt

__ 24

10E ——— EN
23 1 C 1

1A1 - - 1 vi— — 1
22 3

1A2 —— —— ——e— Y2
20 4

1A3 — — —] — - 1Y3
19 6

1A4 - - 1v4

__ 13

20E — —— ™EN
18 1 r 7

2A1 - 1 Vo 2v1
17 9

2A2 — - 2Y2
15 10

2A3 - = ——- 2Y3
14 12

284 - - 2v4

This symbol 1s in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12

logic diagram (positive logic)

__ 24
10574> —

23 1
1T B —m
A2~ vz
20 | 4
1A3 - 1v3
1 8
1Ag - 1v4
13
20E -~ C{>A 1
‘\
18 |
281 - j” —
4
17 9
2A2 B T 2v2

15 10
283 *"’*f&‘ T 2Y3
—

14

2”4 T 2Y4

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)*

Supply voltage range, V¢
Input voltage range, V| (see Note 1)

Voltage applied to any output in the disabled or power-off state, Vo

Voltage applied to any output in the high state, Vo
Input clamp current, Ik (V| < 0)
Current into any output in the low state, Io: SN54BCT25244
SN74BCT25244

Operating free-air temperature range: SN54BCT25244
SN74BCT25244

Storage temperature range

! Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation ofthe device atthese or any other conditions beyond those indicated under “recommended operating conditions”is notimplied.

Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability

NOTE 1

Pin numbers shown are for DW, JT, and NT packages

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed

{'f TEXAS
INSTRUMENTS

-05Vto7V
-05Vto7V
-0.5Vto 55V
-0.5VtoVge
-30 mA
. 250 mA
376 mA
~-55°C t0 125°C
0°C to 70°C
-65°C to 150°C



SN54BCT25244, SN74BCT25244

25-C2 BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCHIORAA DANAZ JUINE 1090 HEVISED NOVE MBE 1991
recommended operating conditions (see Note 2)
SN54BCT25244 SN74BCT25244 UNIT
MIN NOM  MAX MIN NOM MAX
vVce Supply voltage 45 5 255 45 5 55 \
ViH High-level input voltage 2 §’ 2 \
ViL Low-level input voltage AQE/ 08 08 \%
2
WK Input clamp current ("\ -18 -18 mA
loH High-level output current 100 -53 -80 mA
oL Low-level output current 22“0 125 188 mA
TA Operating free-air temperature §§ 125 0 70 °C

NOTE 2: Unused or floating inputs must be held high or low.

electrical characteristics over recommended operating free-air temperature range (uniless
otherwise noted)
PARAMETER TEST CONDITIONS SN54BCT25244 SN74BCT25244 UNIT
miN  Typt max [ min TYPT max
ViK Veg 45V, I = =18 mA -12 -1.2 Vv
VoG =475V, loH=-3mA 27
VOoH Vece <45V, oy =-53 mA 2 \
Vo - 45V, IoH = -80 mA 2
Vcc =45V, loL =94 mA 0.38 0.55 042 055
VoL Vee =45V, loL = 125 mA N 08 v
Vee =45V, oL =188 mA = 07
I Vo 55V, V=55V ngiro« ot | WA
i Voo ©55V, V=27V X 20 20 | A
I Veg 55V, V05V & -06 -06 | mA
10zH VoG =55V, Vpo=27V ’53“’ 50 50 | A
1071 Voo 55V, Vo-05V & 50 50 | A
lccL Vec =55V, Outputs open 90 119 a0 119 mA
lccH Vcc = 5.5V,  Outputs open 59 78 59 78 mA
lccz Vece =55V,  Outputs open 7 1" 7 " mA
C, Vec =5V, V| = Vo or GND 55 55 pF
Co Vcc =5V, Vo = Vg or GND 17 17 pF

A typical values are at Voo = 5V, Tp = 25°C.

PRODUCT PREVIEW information concems products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.

Q’ TexAs
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SN54BCT25244, SN74BCT25244
25-CQ BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBSUB4A-D3533, JUNE 1990-REVISED NOVEMBER 1991

switching characteristics over recommended
temperature, C; = 50 pF (unless otherwise note

ranges of supply voltage and operating free-air
d) (see Figure 1)

Veg=5V,
FROM To 158 e SNS4BCT25244 | SN74BCT25244 | |\
PARAMETER (INPUT) (OUTPUT) A

MIN TYP MAX | MIN  MAX | MIN  MAX

tpLH 132 49 1 ? 1 55
A Y ns

PHL 2 4 56 2 33 2 6

[ - 32 56 85| 32 97 | 32 93
OE Y Iy ns

Pl 37 63 92| 3745 14| 37 102

-

tpHZ - 16 36 55 1@ 6.5 16 6.3
OE Y ns

tpLz a1 53 78 | & 95 | a1 8.4

PARAMETER MEASUREMENT INFORMATION
7V
st o TEST 81
500 ©2 / O Open t Open
From Output ~ A o P tPLHﬁPHL 7pv
Under Test GND PLZ/PZL
tpHZPZH Open
CL=50pF -~ 500 (2
(see Note A)[

LOAD CIRCUIT FOR OUTPUTS

Input c o 3V
(see Note B) 15v 15v
| |

Ly - “ ' ‘
|

oV

. _.‘l,

| {— — — VOH
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

tPHL

Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7v
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 25 =500, t; 2.5 ns, tj< 2.5 ns.
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

NOTES: A. Ci includes probe and jig capacitance
B
C
D The outputs are measured one at a time with one transitio

Figure 1. Load Circuit

n per measurement

and Voltage Waveforms

PRODUCT PREVIEW information concems products in the formative or
design phase of development Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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SN54BCT25245, SN74BCT25245
25-0HM OCTAL BUS TRANSCEIVERS

SCBS051 - T10220 — D3514, MAY 1990 — REVISED SEPTEMBER 1990

o State-of-the-Art BICMOS Design
Significantly Reduces iccz

o Designed to Facilitate Incident Wave
Switching for Line Impedances of 25-Ohm
or Greater

o Distributed Vcc and GND Pins Minimize
Noise Generated by the Simultaneous
Switching of Outputs

o Data Flow-Through Pinout (All Inputs on
Opposite Side from Outputs)

o ESD Protection Exceeds 2000 V per
Mil-Std-883C Method 3015

o Package Options Include Plastic “Small
Outline”” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

description

These 25-ohm octal bus transceivers are de-
signed for asynchronous two-way communi-
cation between data buses. The devices
transmit data from the A bus to the B bus or
from the B bus to the A bus depending upon
the level at the direction control (DIR) input.
The enable input G can be used to disable the
device so that the buses are effectively

isolated.

These transceivers are capable of sinking
188 mA of I current (A port), which facilitates
switching 25-ohm transmission lines on the
incident wave. They are designed specifically to
improve both the performance and density of
3-state memory address drivers, clock drivers,
and bus-oriented transceivers. The distributed
Vcc and GND pins minimize the noise
generated by the simultaneous switching of the

outputs.

SNS4BCT25245 ... JT PACKAGE
SN74BCT25245 ... DW or NT PACKAGE

(TOP VIEW)
ar[]r Ya4Jor
GND (]2 23[]B1
A2(]s 22[]82
A3 [« 210 Vee
GND [ 20] 183
A4 []e ‘9%94
As[]7  18[lBs
GND[fe  17[]B6
a6[]e 160V
A7 (o 1s{187
GND 11 14[]BB
A8z 1306

SN54BCT25245 . .. FK PACKAGE

(TOP VIEW)
o
<N WwWO ur ®
mMoOmmOmMZ> MmO
/ OO TTT
43 2 1282726
B3[Js 5] G
Vee Ple 24(] AB
827 23[JGND
NC[]8 22[INC
B1[]9 21 A7
CiR[Jio wi] Ab
At[Jn 19(] GND
1213141516 1718
jmimisinisisis)
ONNM™MmOO =S W
ZAdd4Ad4zZzZad
(] (]

NC—No internal connection

The SN54BCT25245 is characterized far operation over the full military temperature range of —55°C to
125°C. The SN74BCT25245 is characterized for operation from 0°C to 70°C.

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DATA information current as of publication date. Products conform to
specifications per the terms of Texas Instruments standard warranty.

ily include testing of all
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SN54BCT25245, SN74BCT25245
25-OHM OCTAL BUS TRANSCEIVERS

D3514, MAY 1990 — REVISED SEPTEMBER 1990 — T10220 — SCBS051

logic symbolt

FUNCTION TABLE
ENABLE INPUTS OPERATION
G DIR 'BCT25245
L L B Data to A Bus
L H A Data to B Bus
H X Isolation

~
P

1

~
~

1

~
=3

1

3

1

&

1

3
@
o

¢ DNgs

OIR -zi—lf 3 ENT [BA]
3 EN2 [ AB!

Al ! v!

A4 5

©
@

T

t This symbol I1s in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12
Pin numbers shown are for OW, JT, and NT packages.

logic diagram (positive logic)

DIR 24

23 gy

To seven other transceivers

ard l[ -
|

4

Y
Y

A
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SN54BCT25245, SN74BCT25245
25-0HM OCTAL BUS TRANSCEIVERS

SCBS051 - 710220 — D3514, MAY 1990 — REVISED SEPTEMBER 1990

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply vORage range, VCC -« -« v v ittt e -05Vto7V
Input voltage range (see Note 1): Control Inputs ..................c.coiiiiiiiininnn.. -05Vto7V
170ports ... -05Vto55V

Voltage applied to any output in the disabled or power-off state ...................... -05Vto55V
Voltage applied to any output in the high state (Bport) .............................. -05VtoVce
-30 mA

INPUt Clamp CUMTeNt ...

Current into any output in the low state: SN54BCT25245 (Aport) ..................coovvn... 250 mA
Bport) ....... 40 mA

SN74BCT25245 (A port) ..........covviianann . 376 mA

Bport) ... 48 mA

Operating free-air temperature range: SN54BCT25245 . .. ........................... —55°C to 125°C
SN74BCT25245 ... ........... ... i 0°C to 70°C

Storage temperature range ...................... -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only
and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating conditions" is

not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability
NOTE 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

recommended operating conditions

o o ~ '54BCT25245 '74BCT25245
MIN NOM MAX| MIN Nom waAx| UMT
vcc  Supply voltage 45 5 55 4.5 5 55 N
ViH  High-level input voltage 12 2 v
ViL Low-level input voltage T ) 0.8 08 v
K Input clamp current i o 18 -18] mA
I XY ~53 ~80
10H High-level output current B1.88 - 3 —3 mA
' A1-A8 125 188
oL Low-level output current B1-88 20 24 mA
TA ) O?eﬁﬂé free-air temperature ' -55 125 0 70 °C

PRODUCT PREVIEW information concems products in the formative or o

design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to TEXAS
change or discontinue these products without notice. l
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SN54BCT25245, SN74BCT25245
25-OHM OCTAL BUS TRANSCEIVERS

D3514, MAY 1990 - REVISED SEPTEMBER 1990 — T10220 - SCBS051

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

"54BCT25245 "74BCT25245
PARAMETER TEST CONDITIONS NN YT WAX | MmN TveT wAx] UMT
VIK Vocc =45V, | = -18mA -1.2 -1.2 \
Vcc =45V, IoH = —53mA 2
Any A Vocec = 45V, IoH = —80mA 2
VOH \"
Vcec = 475V, IoH = —3mA 27
Any B Vcec =45V, IoH = ~3mA 24 33 24 33
VCC = 45V, IoL = 94mA 038 055 042 055
Any A VCC = 45V, oL = 125mA T 08 T
VoL Voe = 45V, loL = 188 mA T 07| v
VCC = 45V, IoL = 20mA I 03 05
Any B VCC - 45V, 1oL - 24mA ) ] 035 05
AandB VGG = 55V, Vi = 55V 0.25 025] |
I DIRand G VCC = 55V, V) = 55V 01 01| ™
Aand B Voc = 55V, V| =27V 70 0
K} - - pA
DIRandG VCC = 55V, Vi =27V - 20 I
AandB Vocec = 55V, V) =05V -06 -06
"W I DRandd VGG = 55V, V| = 05V —06 Tos| ™
10s® | B port only! VCC = 55V, VO =0 T 60 ~150| - 60 ~150| mA
AtoB R 36 46 36 46 7
ICCH [Bioa voc = 55V 63 77 & 7] ™
AtoB 48 60 48 60
'CCL [Bioa voe = 55V 9% 115 s 5] ™
Iccz VoG = 55V o 12 16 12 16| mA |
Cin | GandDR VCC = 55V, V| = 25Vor05V 8 8 oF
A port 18 18
Cio B port Vcec =55V, Vp=25Vor0.5Vv 8 3 pF

1 Al typical values are at Vo = 5V, TA = 25°C.

1 For 170 ports, the parameters || and Ij_ include the off-state output current.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
1 Testing for this parameter on the A port is not recommended.

PRODUCT PREVIEW information concerns products in the formative or o

design phase of development. Characteristic data and other l
ifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice.
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SN54BCT25245, SN74BCT25245
25-OHM OCTAL BUS TRANSCEIVERS

SCBS051 - T10220 — D3514, MAY 1990 - REVISED SEPTEMBER 1990

switching characteristics (see Figure 1)

—_—

T For conditions shown as MIN or MAX. use the appropriate value Bpecni]ed ‘under recommended opévahng conditions.

vece =5V, Vcc = 45VtosSS5y,
CL = 50 pF, CL = 50 pF,
FROM T0 R1 = 500 (2, R1 = 500 02,
PARAMETER R2 = 500 1, R2 = 500 (, uNIT
(INPUT) {ouTPuT) Ta = 25°C TA = MINto MAXt
'BCT25245 '54BCT25245 | '74BCT25245
"MIN  TYP MAX | MIN MAX | MIN MAX
PLH 12 33 51| 12 58| 12 57
tPHL A 8 e a3 67| 18 76| 18 72| ™
tPLH 12 33 4.8 1.2 5.7 1.2 55
B A - ns
tPHL 21 4 56 2.1 6.4 2.1 6.2
tPzH 37 63 84 37 1041 3.7 9.6
G A ns
Pz | 45 74 92| 45 111 45 103
PHZ 18 37 55| 18 64| 18 62
G A ns
iz 33 51 72| 33 96| 33 83
[ 4 77 34 92| 34
tPzH 5 8 34 57 79 89 s
tpzL 43 6.6 87 43 1041 43 9.7
tPHZ 27 45 63| 27 72| 27 69
d B R ns
tpLZ 17 45 68 17 83 17 75

PRODUCT PREVIEW information concemns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice.

ﬁ’ TEXAS
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SN54BCT25245, SN74BCT25245
25-OHM OCTAL BUS TRANSCEIVERS

D3514, MAY 1990 - REVISED SEPTEMBER 1990 — T10220 — SCBS051

PARAMETER MEASUREMENT INFORMATION

7V
L SWITCH POSITION TABLE
s1 TEST S1
tPLH Open
R tPHL Open
tPZH Open
FROM OUTPUT TEST tpzL Closed
—
UNDER TEST . ez )¢ POINT tPHZ Open
L < tpLz Closed
(See Note A) 'L L= 1 7
-
LOAD CIRCUIT FOR
3-STATE OUTPUTS
TIMING HIGH=LEVEL sy sv 3v
INPUT PULSE i : B .
DU
DATA LOW=-LEVEL <15V 1.5V 3V
INPUT PULSE N Y AN ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATION
———————— 3V 3v
INPUT 1.5V 15V stiad) _-S’C.i v % 15V
: ‘ ; - ov ‘ 'L
toLH ) - tPHL tpzL — ot
IN=PHASE " Lisy N },'VV°"‘ LT T ssy
OUTPUT : s = VoL WAVEFORM 1 B\ ‘(* :
tPHL de—s e e (See Note B) C o — -3 Vo
OUT=-OF-PHASE ‘ ' Vo oz~ =~— o~ 03V
oUTPUT 1.5V 1.5V ) tz =~y
"= Vo WAVEFORM 2 [y ’-LVOH
(See Note B) . 0.3V
VOLTAGE WAVEFORMS - =0V

PROPAGATION DELAY TIMES
VOLTAGE WAVEFORMS

ENABLE AND DISABLED TIMES, 3-STATE OUTPUTS

NOTES: A. CL includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabied by the output control
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control
C. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Zg = 50 {1, ty < 2.5ns, tf < 2.5ns
D. The outputs are measured one at a time with one transition per measurement.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

{5‘ TEXAS
INSTRUMENTS



ETL Enhanced Transceiver Logic

BTL Backplane Transceiver Logic

GTL Gunning Transceiver Logic

-N-R-

ABT/CBT 25-Q Incident-Wave Switching Drivers

| ¢+
Mechanical Data o '




5-2

P TEXAS
INSTRUMENTS



MECHANICAL DATA

DGG/R-PDSO-G** 300-MIL THIN SHRINK SMALL-OUTLINE PACKAGE

0,30 PINS™
et 0,50 TYP 48 56
48

FAR AR ARARRRRARARARRARAR Awnx | iz | e

wn

T A MIN 12,40 13,90
840
6,00 B MAX 065 | 040

L |
gfs

@
LLLLLELLELEEELELELLELLLY

je— 8 030 1
’ ' T j
1,10 MAX — . [¢&— 0,50 TYP
N
ST (:;}S%::::::::::;\_
4040078/A-07/93

NOTES: A. Alilinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions include mold flash or protrusion.

¢ TEXAS
INSTRUMENTS
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MECHANICAL DATA

DL/R-PDSO-G™ PLASTIC SHRINK SMALL-OUTLINE PACKAGE
48-PIN SHOWN

0.012 (0,305)
’Q— 0.025 (0,635) TYP
0.008 (0,203) "‘ r "' (s0e Note c) P
- 28 48 56

SAARRAARRARRRAARRARRARAR

0380 | 0630 | 0.730

A MAX (9,65) (16,00) | (18,54)
e o | 335 | 85| 603
0.420 (10,67)
m O 0.009 (0,229)
FHHHHHHHHHHHHHHHHHHHHHHH&
1
A
1
oolge
0.110(2,79) 0.040 (1,02)
0.095 (2,41) 0.020 (0,51)
A 1

J L

0.008 (0,203) 4040048/A-07/93

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. Leads are within 0.0035 (0,089) radius of true postion at maximum material condition.
D. Body dimensions do not include mold flash , protrusion or gate burr.

E. Mold flash or protrusion or gate burr shall not exceed 0.015 (0,381).

F. Lead tips coplanar within 0.004 (0,102).

G. Lead length measured from lead top to point 0.010 (0,254) above seating plane

‘V TEXAS
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MECHANICAL DATA

DW/R-PDSO-G** PLASTIC WIDE-BODY SMALL-OUTLINE PACKAGE
20-PIN SHOWN

T“—*”ﬁHHBHHHHHﬁ

0.419 (10,65) oM 16 20 24 28
0.400 (10,15)
A MIN 0400 | 0500 | 0602 | 0696
0.297 (7,55) (10.16) | (12,70) | (15.29) | (17.68)
0.293 (7,45)
O A MAX 0408 | 0508 | 0610| 0.704
(10.36) | (12.90) | (15.49) | (17.88)

poubodboguy

0.364 (8,24)
0.338 (8,58)

|

BT J_mmﬂﬂﬂﬁﬁﬂﬁﬁr Lf;;4€§§§%5

—

ﬂ 0.012(0,30)
0.012 (0,30) 30) 0.020(0,51) 0.004 (0,10) 0.050 (1,27)

0.004 (0,10) 0.014(0,35) 0.016 (0,40)

0.050 (1,27) TYP
(see Note C)

4040000/A—-07/93

NOTES: A. Alifinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. Leads are within 0.10 (0,25) radius of true postion at maximum material condition.
D. Body dimensions do not include mold flash or protrusion.

E. Mold flash or protrusion shall not exceed 0.006 (0,15).

F

. Lead tips coplanar within +0.004 (+0,10) exclusive of solder.

b TexAs
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MECHANICAL DATA

NT/R-PDIP-T24 PLASTIC DUAL-IN-LINE PACKAGE

31,80 MAX

ANANANANANANANANANANANA!

> O O 7,111 MAX

UAVECAVAVAVEAVEVEVEVEVA

1,02TYP
Seating Plane

el iT =

Jul ‘7_3{:?

B T e
s sl

4040029/A-07/93

NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Drawing source: SCJ Package handbook, 1990

‘V TEXAS
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MECHANICAL DATA

RC052
plastic quad flatpack

This plastic package consists of a circuit mounted on a lead frame and encapsulated within an electrically
nonconductive plastic compound. The compound withstands soldering temperatures with no deformation, and
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions.
The package is intended for surface mounting and leads are spaced on 0,65 mm centers with an 0,80-mm foot
length. Leads require no additional cleaning or processing when used in soldered assembly.

RCO052 13,45 N Designation per JEDEC Std 30:
12959 S-PQFP-GS2
— 190 0,10
IQ— 8,45 NOM 0 —Di
— Index Corner
Chamfer or Dot
(7 N
15 11 (@) | === =} -7]
—— - —
[—— - = —
] Fo—
[ ——— = —
T
)
)
C 3
[—— - ]
] ]
28 | s = | = — T Y
.\ J
uu uuuu L uub
29 32 %;_g
0,65 NOM ‘J [4— 0,30 NOM ’ 0,18 NOM
by wa 0°-8°
10° MAX v ¥ l
2,45 MAX \‘] /‘/ T 7
0,95
| 0,1 MIN 0.65
Seating
J Plane
DETAIL A
\./ 2-10° /'
See Detail "A”
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS

NOTES: A. Maximum deviation from coplanarity is 0,1 mm.
B. All dimensions and notes for JEDEC outline MO-xxxxx apply.

{P TEXAS
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MECHANICAL DATA

PCA100 square quad flatpack

This plastic package consists of a circuit mounted on a lead frame and encapsulated within an electrically
nonconductive plastic compound. The compound will withstand soldering temperatures with no deformation,
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The
package is intended for surface mounting, and leads are spaced on 1,0-mm centers with a 0,8-mm foot length.
Leads require no additional cleaning or processing when used in soldered assembly.

PCA100

i ——
26% @o %m)
i —

75
0,5 NOM 0,2 NOM 2,3 MAX
2 NOM

HI

0,175 NOM
Seating Plane

-
L

01188188 5

See Detail "A” 7

/= 0,5NOM
DETAIL A

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS

b TEXAS
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MECHANICAL DATA

PZ/S-PQFP-G100 PLASTIC QUAD FLAT PACKAGE

0,127 TYP —

?

1,40 TYP

I

Y A

0,05 MIN j_

Seating Plane

1,70 MAX

4040149/A-07/93

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Maximum deviation from caplanarity is 0,08 mm.

1/
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TI European Sales Offices

BELGIQUE/BELGIE
Texas Instruments S.A/N.V.
Avenue Jules Bordetlaan 11
1140 Bruxelles/Brussels
Tel: (02) 726 7580

Fax: (02) 726 7276

DEUTSCHLAND

Texas Instruments GmbH
Haggertystr.1

85356 Freising

Tel: (08161)80-0 od. Nbst.
Fax: (0 8161)804516

Kirchhorster Strafle 2
30659 Hannover

Tel: (0511) 90 49 60
Fax: (0511) 6 4903 31

MaybachstraBe 11

73760 Stuttgart - Ostfildern
Tel: (0711)34030

Fax: (0711) 3403257

ITALIA

Texas Instruments S.p.A.

Centro Direzionale Colleoni
Palazzo Perseo - Via Paracelso, 12
20041 Agrate Brianza (Mi)

Tel: (039) 6 84 21

Fax: (039) 6 84 29 12

ESPANA

Texas Instruments S.A.
¢/Gobelas 43

28023 Madrid

Tel: (1)3728051

Fax: (1) 3728266

FRANCE,

MIDDLE EAST & AFRICA
Texas Instruments

8-10 Avenue Morane-Saulnier
B.P.67

78141 Vélizy Villacoublay
Cedex

Tel: (1)30701001
Fax:(1)3070 10 54

HOLLAND

Texas Instruments B.V.
Amsterdamseweg 204
1182 HL Amstelveen
Tel: (020) 5 46 98 00
Fax: (020) 6 46 31 36

HUNGARY

TI Representation
Budatrsi u. 50, 3rd floor
1112 Budapest

Tel: (1)20922 11

Fax: (1) 2671357

EIRE

Texas Instruments Ltd.
7/8 Harcourt Street
Dublin 2

Tel: (01)4755233
Fax:{01)478 1463

SUOMI/FINLAND
Texas Instruments 0Y
Tekniikantie 12

02150 Espoo

Tel: (0)43542033
Fax: (0) 46 73 23

SVERIGE, DANMARK & NORGE
Texas Instruments

Isafjordsgatan 7

164 93 Kista

Tel: (08) 752 58 00

Fax: (08) 75197 15

UNITED KINGDOM
Texas Instruments Ltd.

800 Pavilion Drive
Northampton Business Park,
Northampton NN47YL

Tel: (01604) 663000

Fax: (01604) 663001
Technical Enquiry Service
Tel: 0033-13070 11 65

If you have access to the Internet, you may like to visit
TI's World Wide Web server at:

E-PIC
T1 SC EUROPEAN PRODUCT INFORMATION CENTR

http://www.ti.com

~ Faxfine: (+33) 13070 10 32
| Email/lmternet;  *epic @ msgticom -
BBS/via modem: {+33)130701199
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