SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS215A - FEBRUARY 1991 - REVISED JULY 1994

® Members of the Texas Instruments SN54ABT16652 . .. WD PACKAGE
Widebus™ Family SN74ABT16652. .. DL PACKAGE
(TOP VIEW)

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

Significantly Reduces Power Dlissipation 10ea8 [ 1 U 56 [] 1OEBA
® Latch-Up Performance Exceeds 500 mA 1cLkas fl2 55[] 1CLKBA
Per JEDEC Standard JESD-17 18AB [13 54 ] 1SBA
® Typlcal Vg p (Output Ground Bounce) GND [J4 53] GND

<1VatVoc=5V, Ty =25°C 181 (s s52[] 1B1
® Distributed Ve and GND Pin Configuration 1A2fle  s1fi1B2
Minimizes High-Speed Switching Nolse Veell7 50 } Ve
® Flow-Through Architecture Optimizes 1A3{ls 4ol 1B3
PCB Layout 1A4 E 9 48[l 1B4
¢ High-Drive Outputs (-32-mA lgy, 1AS i 10 a7f(B5
84-mA I, ) GND 11 4s[JGND
1A6 [l12 5[] 186
® Package Options Include Plastic 300-mil 1a7[]hs 44l 187
Shrink Small-Outline (DL) Package and 1a8[J1a  43]) 188
380-mil Fine-Pltch Ceramic Flat (WD) 2a1 15 42[) 2Bt
gack?ge Using 25-mil Center-to-Center a2 e arf2B2
pacings 2a3fl17 4ofl2B3
GND [J1s8  as[] GND
description 2A4 ]9 38 2B4
The ‘ABT16652 are 16-bit bus transceivers that oA5 [l20 371285
consist of D-type fiip-flops and control circuitry 2A6 [J21  3s[] 286
arranged for multiplexed transmission of data Veo 22 35[0 vee
directly from the data bus or from the internal 2A7 {]2s 34} 2B7
storage registers. These devices can be used as 2a8 [J2¢  33[)2Bs
two 8-bit transceivers or one 16-bit transceiver. GND [J2s  32[JGND
Output-enable (OEAB and OEBA) inputs are 2Ci§:g E 22 g; %;33’;‘8 A
provided to control the transceiver functions. 20EAS [ 2 SEEA
Select-control (SAB and SBA) inputs are provided 28 20f)2

to select whether real-time or stored data is

transferred. The circuitry used for select control

eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored and
real-time data. A low input selects real-time data, and a high input selects stored data. Figure 1 illustrates the
four fundamental bus-management functions that can be performed with the "ABT16652.

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at
the appropriate clock (CLKAB or CLKBA) inputs regardiess of the select- or enable-control pins. When SAB and
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by
simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. When all other
" data sources to the two sets of bus lines are at high impedance, each set of bus lines remains at its last state.

To ensure the high-impedance state during power up or power down, OEBA 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
(B to A). OEAB should be tied to GND through a pulidown resistor; the minimum value of the resistor is
determined by the current-sourcing capability of the driver (A to B).

The SN74ABT 16652 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

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

PRODUCTION DATA Information s current ss of 1p«ouatloﬂ date. Copyright © 1994, Texas Instruments Incorporated
Products conform to specificaiions per the terms of Texss Instruments i

werTanty. p 9 does not include
testing of s parameters. I
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS215A - FEBRUARY 1991 — REVISED JULY 1984

description (continued)

The SN54ABT 16652 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74ABT16652 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS DATA 11Ot
OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 OPERATION OR FUNCTION

L H Horl Hort X X Input Input Isolation
L H T T X X input Input Store A and B data
X H T Horl X X Input Unspecifiedt Store A, hold B
H H T T xt X Input Output Store A in both registers
L X HorlL T X X Unspecifiedt Input Hold A, store B
L L T ) X x¥ Output Input Store B in both registers
L L X X X L Qutput input Real-time B data to A bus
L L X Horl X H Qutput Input Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H HorlL X H X Input Output Stored A data to B bus

Stored A data to B bus and
H L HorlL HorlL H H Output Output stored B data to A bui

1 The data output functions may be enabled or disabied by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs.

1 Select control = L; clocks can occur simultaneously.
Select control = H; clocks must be staggered in order to load both registers.

‘@ TEXAS
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SN54ABT16652, SN74ABT16652

16-BIT BUS TRANSCEIVERS AND REGISTERS
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SCBS215A - FEBRUARY 1991 — REVISED JULY 1994
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Figure 1. Bus-Management Functions
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS215A - FEBRUARY 1991 — REVISED JULY 1994

logic symbolt

10EBA
10EAB
1CLKBA
1SBA
1CLKAB
1SAB
20EBA
20EAB
2CLKBA
2SBA
2CLKAB
2SAB

1A1

1A2
1A3
1A4
1A5
1A8
1A7
1A8

2A1

2A2
2A3
2A4
2A5
2A8
2A7
2A8

56
—;———————i> EN1 [BA)
EN2 [AB]
55
> C3
54
G4
2
> C5
3
—1Gg8
20
———— N EN7 [BA)
28
ENB [AB]
30
> C9
3
G10
27
> C11
26
G12 rJ
5 - 21 14 3D }—9e 52
«—]v1 - -
B
I—-so 6] 21
- 2v
6 18 51
——— ——>———
8 49
— —>—
9 48
—— —>——
10 47
—— —>—
12 45
— > ——>———
13 44
—>— ——>——
14 43
— >
42
15 P v721 10 QD—T=
- 10 1
10 12 =1
g M R
- 192
16 41
— ——>———
17 40
—>— —>——
19 38
— L —>———
20 37
—— —>——
21 36
——— —>——
23 34
—— ——
24 33
—p———

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and JEC Publication 617-12.
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS216A - FEBRUARY 1991 — REVISED JULY 1994

logic diagram (positive logic)
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS2

15A - FEBRUARY 1891 - REVISED JULY 1994

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

Supply vORAGE raNge, VoG « vt vt v it e e e -05Vto7V
Input voltage range, V| (except /O ports) (see Note 1) .......... ..o, -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg ............. -0.5Vto55V
Current into any output in the low state, lo: SNS4ABT16652 .............ccoiiiiiiiiiininn.. 96 mA

SN74ABT16652 ... ..ot 128 mA
Input clamp current, [ (V1< 0) oo e -18 mA
Output clamp current, lok (VO < 0) oot e -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): DL package .................... 1.4 W
Storage temperature range .. ... .o e —-65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause psrmanentdamage 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.
For moreinformation, refer tothe Package Thermal Considerations application note inthe 1994 ABT Advanced BiICMQS Technology
Data Book, literature number SCBD0028.

recommended operating conditions (see Note 3)

SN54ABT16652 | SN74ABT16652 UNIT
MIN  MAX MIN  MAX
Voo Supply voitage 4.5 55 4.5 55 Vv
VIH High-levei input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \%
] Input voltage 0 Vco 0 Voo \
IOH High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/av Input transition rise or fall rate l Outputs enabled 10 10 ns/V
Ta Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Unused or floating pins {input or I/0) must be held high or low.
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS215A - FEBRUARY 1991 — AEVISED JULY 1994

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

TA = 25°C SN54ABT16652 | SN74ABT16652
PARAMETER TEST CONDITIONS A UNIT
MIN TYPT MAX MIN  MAX MIN  MAX
VIK Vec =45V, lj = ~18 mA -1.2 -1.2 -1.2 v
Voc=45V,  loH=-3mA 25 2.5 25
Voo =5V, IOH = -3 mA 3 3
VoH cC OH v
IoH = ~24 mA 2 2
Veg=45V
IOH = - 32 mA 2" 2
ioL = 48 mA 0.55 0.55
VoL Veg-45v P v
IOL = 64 MA 0.55° 0.55
| Control inputs | Voo =55V, V| =Vgc or GND £1 11 1 WA
! A or B ports Vec =55V, V) =Vgg or GND +20 120 +20
loznt Vee=55V,  Vo=27V 10 10 10 pA
lozL¥ Vog=55V, Vo=05V -10 ~10 -10 WA
loff Voo =0, ViorVpo<45V 1100 +100 MA
IcEx | Outputshigh fvoo=55v,  Vo=55V 50 50 50 A
10§ Voc=55V, Vo=25V -50 -100 -180 -50 -180 -50 -180 mA
Voc =556V, Outputs high 2 2 2
lo=0,
Icc A or B ports V| = VoG or Outputs low 32 32 32 mA
GND Qutputs disabled 2 2 2
Ve =55V,
One input at Outputs enabled 50 50 50
Data inputs 34V,
alge’ Other inputs at [ gutpts disabled 50 50 50 uA
Ve or GND
. Vec=55V, Oneinputat34V,
Control inputs Other inputs at Vo or GND 50 50 80
Ci Controlinputs |V|=25Vor05V 4 pF
Cio A or B ports Vo=26Vor05V 8 pF

* On products comptiant to MIL-STD-883, Class B, this parameter does not apply.
1 All typical values are at VoG = 5 V.

1 The parameters IozH and 10z| include the input leakage current.

§ 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)

Vec=5V | gNsaaBT16652 | SN74ABT16652
Ta = 25°C UNIT
MIN  MAX MIN  MAX MIN  MAX
felock Clock frequency 0 125 0 125 0 125 MHz
tw Pulse duration, CLK high or low 4.3 4.3 43 ns
tsu Setup time, A or B before CLKABT or CLKBAT 3 4 3 ns
th Hold time, A or B atter CLKABT or CLKBAT 0 0.5 0 ns
INSTRUMENTS
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS215A - FEBRUARY 1981 — REVISED JULY 1994

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

Vee=5V,
FROM TO SN54ABT16652 | SN74ABT16652
Ta =25°C
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN  TYP MAX MIN  MAX MIN  MAX
fmax 125 125 125 MHz
! 1.5 39 4 1 5 1.5 4.9
PLH CLK BorA ns
tPHL 15 32 41 1 5 15 47
§ 1 2.3 3.2 0.6 4 1 3.9
PLH AorB BorA ns
PHL 1 3 4.1 0.6 4.9 1 4.6
tPLH 1 29 4.3 0.6 5.3 1 5
t BorA ns
tPHL SAB or SBA 1 31 43| 06 53 1 5
§ — 1 28 4.1 0.6 5.2 1 5
Pzh OEBA A — s
tpzL 15 31 44 1 54 15 53
1 — 1.6 3.4 4.4 0.8 5.3 1.5 4.9
PHz OEBA A ns
Pz 1.5 2.7 3.6 1 53 1.5 4
t 1 2.6 3.6 0.8 4.7 1 4.2
£en OEAB 8 ns
tPzL 15 28 39 1 5 15 48
t] 2 4.2 5.5 1 6.4 2 59
PHZ OEAB B ns
P17 15 34 45 1 59 15 52

1 These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
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16-BIT BU

SN54ABT16652, SN74ABT16652
S TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS5215A - FEBRUARY 1991 ~ REVISED JULY 1994

PARAMETER MEASUREMENT INFORMATION

o 7V
From Output © Open
Under Test GND
CL =50pF
{ses Note A) I 5000 J
LOAD CIRCUIT FOR OUTPUTS

e tw ———M
: : 3V
Input 1.5 VX %5 v
oV
VOLTAGE WAVEFORMS
PULSE DURATION
3v
Input
(see Note B) X1 SV X1.5 v
| | oV

|
tpLH —¢—! H tPHL
| ' ——— VoH
| 15V | 15V
! I VoL
tPHL —n——u’ '4—->1—, tPLH
| | VoH
X 1.5V Z|¢ 15V
——~ VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING QUTPUTS

Output

Output

NOTES: A. Ci includes probe and jig capacitance.

Timing Input

Data input

Output
Control

Output
Waveform 1
S1at7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

TEST 51
tPLH/PHL Open
tpLZ/tPZL v
tPHZ/tPZH Open

—————— 3V
15V
[\ ST 1
| tsu th |
| | av
X1 5V X1 SV
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
3v
X1.5 v X1 5V
J | oV
tpzL — :*— [ |
| ltprz —dl
l | {‘— 35V
IARISY | Lvo+0av
! tpHz —M
tpzH ¥ lk— r_
- — ==y YOH
/1.5v X Vor-03V
~0V
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES
LOW- AND HIGH-LEVEL ENABLING

. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty < 2.5 ns, ty< 2.5 ns.

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

8
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
D

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

Figure 2. Load Circult and Voltage Waveforms
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