SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS063E — JULY 1991 - REVISED JULY 1994
® State-of-the-Art EPIC-11B™ BiCMOS Design SN54ABT646A . .. JT PACKAGE
Significantly Reduces Power Dissipation SN74ABT646A . . . gg'\zévW)OR NT PACKAGE
® ESD Protection Exceeds 2000 V Per T
MIL-STD-_8830, Method 3015; Exceeds CLKAB[]1 U 24l Vog
200 V Using Machine Model (C = 200 pF, saB[]2 23f] CLKBA
R=0) DRfs 220} sBA
® Latch-Up Performance Exceeds 500 mA A1{]4 21f] OE
Per JEDEC Standard JESD-17 A2[]s 20[] Bt
® Typlcal Vo p (Output Ground Bounce) A3(Js 1of] B2
<1VatVgg=5V, Tp =25°C A4fl7 18[] B3
e High-Drive Outputs (-32-mA Ioy, As[ls  17]] B4
64-mA Ig) A6 [§o 16{] B5
& Package Options Include Plastic :gE :? E % gs
Small-Outline (DW) and Shrink GND 12 13]] B8
Small-Outline (DB) Packages, Ceramic
Chip Carriers (FK), and Plastic (NT) and
Ceramic (JT) DIPs SN54ABT646A . . . FK PACKAGE
(TOP VIEW)
description o <
) ) o ro® ol <«
These devices consist of bus transceiver circuits, 560 g =3
D-type flip-flops, and control circuitry arranged for S ) o g s | o s e §
multiplexed transmission of data directly from the 4 3 2 1 282726 —
inputbus or fromthe internal registers. Dataon the Alls 25(] O
A or B bus is clocked into the registers on the A2tle 2411 BT
low-to-high transition of the appropriate clock A3H7 23] B2
(CLKAB or CLKBA) input. Figure 1 illustrates the NCils 22L} NC
four fundamental bus-management functions that Adllo 21} B3
can be performed with the ‘ABT646A. Asl]10 20L) B4
Output-enable (OE) and direction-control (DIR) Ae 11,1—2“‘-31,‘%,‘%}% }lu—-,”’w 85
inputs are provided to control the transceiver ~ r~ @

o QO®
: . < < @
functions. In the transceiver mode, data present at (29 2@ @@
the high-impedance port may be stored in either

. \ NC - No internal connection
register or in both.

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high),
A data may be stored in one register and/or B data may be stored in the other register.

When an output function is disabled, the input function is still enabled and may be used to store and transmit
data. Only one of the two buses, A or B, may be driven at a time.

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 SN74ABT646A is available in TI's shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54ABT646A is characterized for operation over the full military temperature range of ~55°C to 125°C.
The SN74ABT646A is characterized for operation from —40°C to 85°C.

EPIC-11B is a trademark of Texas Instruments Incorporated.
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS06SE ~ JULY 1991 — REVISED JULY 1994
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Figure 1. Bus-Management Functions
Pin numbers shown are for the DB, DW, JT, and NT packages.
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH3STATE QUTPUTS
FUNCTION TABLE
— INPUTS DATA 1/Os OPERATION OR FUNCTION
OE DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8
X X T X X X Input Unspecified Store A, B unspecifiedT
X X X T X X Unspecifiedt Input Store B, A unspecifiedT
H X T T X X Input Input Store A and B data
H X HorlL Horl X X input disabled input disabled Isolation, hold storage
L L X X X L Output input Real-time B data to A bus
L L X HorlL X H Output input Stored B data to A bus
L H X X L X Input Output Real-time A data to B bus
L H HorlL X H X Input Qutput Stored A data to B bus

1 The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are aiways enabled;
1.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs.

logic symbol$

CLKBA
SBA
CLKAB
SAB
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% This symbo! is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the DB, DW, JT, and NT packages.
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E — JULY 1891 — REVISED JULY 1994

logic diagram (positive logic)
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Pin numbers shown are for the DB, DW, JT, and NT packages.
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E ~- JULY 1991 ~ REVISED JULY 1994

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

SUPPlY VORAQGE FANGE, VGG v v v vrrnrnrre et ettt aa ettt -05Vto7V
Input voltage range, V) (except /O ports) (see Note 1) ......o.ooiiniiiiieniieiennnnts -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo vviviiiennn -0.5Vtob556V
Current into any output in the low state, lo: SNS4ABTB46A ...........c.coiiiieniiiiiiniinnn 96 mA
SN7AABTB46A . ...t iiir it a s 128 mA

Input clamp current, ik (V)< 0) oot e -18 mA
Output clamp current, Iog (VO <0) «.viverinn e -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): DBpackage ........oovivuainnn 0.65W
DWpackage ........coovviennnn 1.7W

NTpackage ........covvvuennnn- 1.3W

Storage tempPerature fANGE . ... ...owen e s ettt -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. Theinput 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,
except for the NT package, which has a trace length of zero. 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 3)

SN54ABT646A | SN74ABT646A UNIT
MIN  MAX MIN  MAX
\Zele} Supply voltage 4.5 5.5 4.5 55 v
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \i
Vi Input voltage 0 Voo 0 vee \'
IOH High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/Av input transition rise or fall rate 5 5] ns/V
TA Operating fres-air temperature -55 126 -40 85 °C
NOTE 3: Unused or floating pins (input or 1/0) must be held high or low.
‘w’;‘ TEXAS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E — JULY 1991 — REVISED JULY 1994

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

PARAMETER TEST CONDITIONS Ta=257C SNS4ABTG4GA | SNT4ABTE46A UNIT
MIN TYPT MAX] MIN MAX| MIN MAX
VIK Vog =45V, If= —18 mA -1.2 -1.2 -1.2 \
Voo =45V, IOH = -3 mA 25 25 25
VoH Voo =5V, loH =-3 mA 3 3 3 v
IOH = —24 mA 2
Vcoc=45V
IoM =-32mA 2" 2
VoL VoG = 4.5V IoL = 48 mA 0.55 0.55 v
IoL = 64 mA 0.55* 0.55
h Vg =55V, Control inputs +1 +1 +1 VA
V| =VgG or GND A or B ports +100 +100 +100
lozHF Ve =55V, Vo=27V 108 508 108 pA
oz ¥ Vcc=55V, Vo=05V -108 -508 -108 | pA
loff Voe =0, ViorVp<45V +100 +100 pA
ICEX VoG =55V, Vo =55V | Outputs high 50 50 50| pA
0¥ Voo =55V, Vo =25V -50 -100 -180| -50 -180| -50 ~180| mA
Outputs high 250 250 250 { pA
Icc :/’?5\7050'50\!'6@ lo=0. Outputs low 30 30 30| mA
Outputs disabled 250 250 250 [ pA
A'CC# é(t:h%rjr?;;it\s/,at Vc,Coc':rec-;an:’l;jt mas 16 15 1.5 mA
Gj Vi=25Vor05Vv Control inputs 7 pF
Cio Vo=25Vor05V A or B ports 12 pF

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

1 All typical values are at Vo = 5 V.

% The parameters IozH and Ioz| include the input leakage current.

§ This data sheet limit may vary among suppliers.

7 Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

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

‘ﬁi 3 :2’: SNS4ABTG46A | SNT4ABTEA6A |

MIN MAX MIN MAX MIN MAX
folock  Clock frequency 0 125 0 125 0 125 | MHz
tw Pulse duration, CLK high or low 4 4 4 ns
tsu Setup time, A or B before CLKABT or CLKBAT 3 35 3 ns
th Hold time, A or B after CLKABT or CLKBAT 0 1.5 0 ns

491723 0096207 b32 W *” TEXAS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069E — JULY 1991 — REVISED JULY 1994

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

Vee=5Y,
FROM TO SN54ABT646A | SN74ABT646A
Ta = 25°C
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN  TYP MAX MIN  MAX MIN  MAX
max 125 125 125 MHz
t 2.2 4 51 2.2 6.7 22 5.6
PLH CLKBA or CLKAB AorB ns
tPHL 1.7 4 5.1 1.2 6.7 1.7 5.6
t 1.5 3 4.3 1.5 5 1.5 4.8
PLH AorB BorA ns
tPHL 15 3.3 46 1.5 5.6 15 5.4
tPLH 1.5 4 51 1.5 7.8 1.5 6.5
T BorA ns
toHL SAB or SBA 15 36 49| 15 62| 15 59
t — 15 4.3 53 15 7 1.5 6.3
PZH OE AorB ns
tpzL 3 5.8 7.4 3 105 3 8.8
{ I 1.5 3.5 4.5 1 7.3 1.5 5
PHZ OE AorB ns
tpLZ 15 3 4 1.5 5.7 1.5 45
4 1.5 4.5 57 15 7.3 1.5 6.7
iZai DIR AorB ns
tpzL 25 6.5 9 25 11 25 9.5
t 1.5 8 5 1 9 1.5 57
PHZ DIR AorB 3 ns
tpLz 16 38 47 1.2 6.7 1.5 6
T These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
l‘b TEXAS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS089E - JULY 1981 — REVISED JULY 1994

PARAMETER MEASUREMENT INFORMATION

o7V
From Output © Open TEST 51
Under Test
€ = 50 pF GND tPLH/tPHL Open
(808 Note A) 5000 tpLZ/tPZL 7V
I tPHZ/tPZH Open
LOAD CIRCUIT FOR OUTPUTS
————— — av
Timing Input 1.5V
I\— ov
e ty ——» H—*—ﬂt :
| | av | ‘tsu h|
| | i I v
Input 1.5V 15V Data Input X_s v 15V
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES

Input 15V 1.5v Y Output 15V 15V v
(see Note B) ' . Control - i
| ov
|

| | ov |
| le—s! tpzL —» e
tPLH —]Q—ﬂ — tPHL | |
| I l {——— Vou Wayput L IP2 _’: r_ 35V
Output i ;qf 15V ,I ;ktsv ﬂ;: ::Tv , 15V | Sy coav
| | VoL (see Note C) I tpHz —B| ‘ﬂ__ T Vo
tPHL ——b)| e—l— oLy thzH — e
! ' v Output ] Ly
OH Waveform 2 15V Vol -03V OH
Output 15V 1.5V S1 at Open ’
——— VoL (see Note C) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0 =50 Q, t, < 2.5 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 2. Load Circuit and Voltage Waveforms
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT

PROPAGATION DELAY TIME
HIGH-TO-LOW-LEVEL OUTPUT

This Material Copyrighted By Its Respective Manufacturer

Vs Vs
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE
ATOB ATOB
4.00 T 4.00 T
CL = 50 pF, CL =50 pF,
375 One Qutput Switching 975 One Output Switching .
S R Po Y S - -_
£ T as0 E 2 asof ~==-- ale=® Veg=45V
>%5 » L ‘I-
g2 R g 8 a2
8§ 3B T Voo =5V 33 °*
c T ks - c =
= > “lv e R A 6T VeckES Y,
3£ e SR - g 3 M~ — =
S 2 275 P — — 8 275 o b
at -~ T —— e "
| $ I — p"T" N =55V nl. 8 Veel=55V
% 250 4 £ 250 ___f_c_' -2 Y
&4 § T N
2.25 2.25
2.00 2.00
55 -25 5 35 65 95 126 -55 -25 5 35 65 95 125
Ta — Operating Free-Air Temperature - °C TA — Operating Free-Air Temperature —°C
PROPAGATION DELAY TIME PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
Vs vs
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE
CLKABto B CLKABTO B
5.00 4.00 7
CL = 50 pF, CL = 50 pF,
475 One Output Switching 275 One Output Switching Vee 2 4.5 V‘ 4
’
g o ) Py
E 7 as0 J &< aso
5 '/ 45V L -° Ll
£z 4.25 = il Do A FE 7~ Vcca85V
ng . -.__.-. v,— /' 38 . /b(.
§§ vo0 cfaLe cc:SV/‘ s E 3.00 -———_':'——'f'-“
® o 4 = o YW -
2 = = - 23 -
g2 —— e ] Veg=565V 232 o
e 2 375 [ &8 75 Vdg=5V
) I . e - .
T3 &2
T £ 3.50 .5 250
a2a T
3.25 T 225
3.00 2.00
-55 -25 5 35 65 95 125 -55 =25 5 35 65 95 125
Ta — Operating Free-Air Temperature —°C Ta - Operating Free-Air Temperature ~ °C
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT
VS
OPERATING FREE-AIR TEMPERATURE

6.0 SABTO B

T T
CL =50pF,

5.7 C One Output Switching
-

5.4 —ag

5.1 .‘~. VecgE45YV

4.8

4.5

- Veec 35V

4.2 e [

3.9

Low-to-High-Level Output - ns

S — Ve ESS5V

3.6

tpLH — Propagation Delay Time,

33

3.0
-55 -25 5 35 65 95 125

TaA - Operating Free-Air Tomperature — °C

PROPAGATION DELAY TIME
HIGH-TO-LOW-LEVEL OUTPUT
vs
OPERATING FREE-AIR TEMPERATURE
SABTOB

5.0 T T
Cp =50 pF,

4.7 - One Output Switching
4.4

Voc=[45V

R R L K T =

3.8

Voo 5V

3.5 pr — e e =

3.2 Vo =55\

2.9

26

tpyL ~Propagation Delay Time,
High-to-Low-Level Output — ns

23

20
-85 -25 5 35 65 85 125

TA —Operating Free-Air Temperature - °C
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Propagation Delay Time vs Temperature

PROPAGATION DELAY TIME
ENABLE-TO-HIGH-LEVEL OUTPUT

PROPAGATION DELAY TIME
DISABLE-FROM-HIGH-LEVEL OUTPUT

m 8961723 009k2L2 TTT ||

Vs vs
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE
OETOB OETO B
6.0 , T 4.0 T
Cg =50 pF, CL =50 pF,
5.7 |- One Output Switching One Output Switching
€2 54pe 5 :
i‘..E‘ T e g 2 3K Vcg=45V
- S e Veoc =45V = . lewede=""
& 2 51 L P Vedeoevolwanape-"
g% CSehbsessvsvsguwaend %S’
C 4. 3 3.4
_§ 3 4.8 cg % 8 Vee = 51 -
B3 45 £ 2 | = ]
g3 ~ - VeefV__| 53 N4 —— T 7 |Vec=$5Y
88 a2 — £% o
n'. “‘? a :E \ __4/
=L 3.9\ Voc 455V wE
&L 36 —— E3 28
3.3
3.0 2.5
-55 -25 5 35 65 a5 125 55 25 5 35 65 95 125
Ta —Operating Free-Air Temperature — °C Ta — Operating Free-Alr Temperature —°C
PROPAGATION DELAY TIME PROPAGATION DELAY TIME
ENABLE-TO-LOW-LEVEL OUTPUT DISABLE-FROM-LOW-LEVEL OUTPUT
Vs vs
OPERATING FREE-AIR TEMPERATURE OPERATING FREE-AIR TEMPERATURE
OETOB OETOB
9.0 T : 4.0 ]
CL = 50 pF, CL =50pF,
8.6 [ One Output Switching One Output Switching
- - -
g @ 8.2 . E ? 3.5
[ = Y -
;‘ -1 7.8 >~ sl E a
s £ ~e T 3 Ve =45V
o3 74 S e T Vod =45V 20 W= TR
=] = D S 2 \\§_I_Ct_-—<
® 5 7.0 - == © 3 e
g - -~ E z Ve = 56.5(V
= L
oo 6.6 — — VerlZ5V o B 25
N = > — cCi= a T
T8 62 \‘ = . ‘g
F \ N
53 s — | Vcd=55V| 2 3 a0
5.4
5.0 1.5
~55 —25 5 35 65 95 125 -55 -25 5 35 65 o5 125
Ta —Operating Froe-Air Temperature — °C Ta — Operating Free-Air Temperature - °C
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Propagation Delay Time vs Temperature
PROPAGATION DELAY TIME

PROPAGATION DELAY TIME
ENABLE-TO-HIGH-LEVEL OUTPUT

Vs

OPERATING FREE-AIR TEMPERATURE

DIRTOB
6.0 T
CL =50 pF,
One Output Switching
gos7
=
sg - Vcc=4.5Y'.’
g 3 S - - -r
= O 54 St St
gs REEE B Vee=hV o
1 N~ - T
It S
as
I < =55V
Eg \\ / cC
< 48
4.5
55 -25 5 35 65 95 125
Ta — Operating Free-Air Temperature — °C
PROPAGATION DELAY TIME
ENABLE-TO-LOW-LEVEL OUTPUT
v§s
OPERATING FREE-AIR TEMPERATURE
DIRTO B
7.2 T T
Cy =50 pF,
6.9 } One Output Switching
g2 66l
FJ .
T3 63—~
° 5 e
n 0 of -
_g_ ? 6.0 - <
B3 a7l n “epVec=p5V
g_ _5, . ~ el
o 5 ey, e d
ﬁ- s 54 SNy
$ — Vec=§Vv
- e
- T~ Vec=65V
cc= X
4.8
45
-55 -25 5 35 65 95 125

Ta - Operating Free-Air Temperature - °C

tPHZ — Propagation Delay Time,

tPLZ - Propagation Delay Time,
Low-to-High-Level Qutput —ns

Low-to-High-Level Output - ns

DISABLE-FROM-HIGH-LEVEL OUTPUT

vs
OPERATING FREE-AIR TEMPERATURE
DIRTOB
5.3 CL = 50 pF,
5.0 One Output Switching
-
4.7 ~“~-.. — Yec=458Y
4.4
4.1
o[> L [VcomaV
3.5
Voo =5.
3.2 P cc=35V
2.9
2.6
-55 -25 5 35 65 95 125
Ta — Operating Free-Alr Tomperature —°C
PROPAGATION DELAY TIME
DISABLE-FROM-LOW-LEVEL OUTPUT
Vs
OPERATING FREE-AIR TEMPERATURE
DIRTOB
4.9 T
CL = 50 pF,
46 One Output Switching
Veg=45V . de=="
4.3 — SItet
4.0 r==-°
Vec=8V ——
37 | — T
N I -
3.4 v LY
cC= L X
3'1 ,l/
——"
e
2.8
25
-55 -25 5 35 65 95 125

Ta —Operating Free-Air Temperature — °C
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Propagation Delay Time vs Number of Qutputs Switching

PROPAGATION DELAY TIME PROPAGATION DELAY TIME
vs vs
NUMBER OF OUTPUTS SWITCHING NUMBER OF OUTPUTS SWITCHING
ATOB ATOB
5.1 T T 8.3 T T
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Propagation Delay Time vs Load Capacitance
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Propagation Delay Time vs Input Edge
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

7 SWITCHING 1 HIGHLHA —» B

VoHv and VoL p
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VOHV = Minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs.
VoLp = Maximum (peak) voltage induced on a quiescent low-level output during switching of other outputs.
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Typical Characteristics
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A

Supply Current vs Frequency
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