SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS212A - JUNE 1992 - REVISED JULY 1994

& Members of the Texas Instruments SN54ABT16646 . .. WD PACKAGE
Widebus™ Family SN74ABT16646 . .. DL PACKAGE
(TOP VIEW)

® State-of-the-Art EPIC-IIB™ BICMOS Design

. f;gtn'l:l;antly Reduces Power Dissipation o U 56l 15E
Ch- p Pe"ormance EXCEQdS 500 mA 1CLKAB E 2 55 ] 1CLKBA
Per JEDEC Standard JESD-17 15803 sall 1sBA
® Typical Vg p (Qutput Ground Bounce) GND []4 s3]l GND
<i1VatVoc=5V,Tp =25°C 1a1 05 s2]] 181
¢ Distributed Vg and GND Pin Configuration 1A2 L6 s1]] 182
Minimizes High-Speed Switching Nolse vec 7 soflvee
® Flow-Through Architecture Optimizes 1a3fle 49l 1B3
° . _an. 1AS 10 47l 1BS
:l?:‘:):gll-e)Outputs( 32-mA gy, ano O+ 48] GND
) 1a6l12  45[) 186
® Package Options Include Plastic 300-mil 1a7013 24l 17
Shrink Small-Outline (DL) Package and 188 []14 43 a 188
380-mil Fine-Pitch Ceramic Flat (WD) oat s 42[) 281
Package Using 25-mil Center-to-Center 6 a1
Spacings 2A2 H 2B2
2A3 417 40 i 2B3
L GNDlj1e 3eflaghD
description 28419 38[]2oBa
The ‘ABT16646 consists of bus transceiver 2a5{]20  37[l2ms
circuits, D-type flip-flops, and control circuitry 2a6l]2r 3s[l2Bs
arranged for multiplexed transmission of data VCCE22 35 ]Vcc
directly from the input bus or from the internal oa7llza  3alopy?
registers. onel]ee  33fl2ms
These devices can be used as two B8-bit GND 1425 32l GND
transceivers or one 16-bit transceiver. Data on the 2sABfjes  31[]25BA
A or B bus is clocked into the registers on the 2cikaB (f27 30 ]2C_LKBA
low-to-high transition of the appropriate clock 20IR[{2s _ 20]12GE

(CLKAB or CLKBA) input. Figure 1 illustrates the
four fundamental bus-management functions that
can be performed with the ‘ABT16646.

Output-enabie (OF) and direction-control (DIR) inputs are provided to control the transceiver functions. In the
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. 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. The direction control (DIR) determines which bus receives 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 V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ABT16646 is available in Tl'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.

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

PRODUCTION DATA information is cument s of publication date. Copyright € 1994, Texas instruments incorporated
Products conform 1o speciiications per the terms of Texas instruments i

standard warranty. p g does not rily Include
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SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS212A ~ JUNE 1992 — REVISED JULY 1994

description (continued)

The SN54ABT 16646 is characterized for operation over the full military temperaturs range of —55°C to 125°C.
The SN74ABT 16646 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS DATA 110
OE DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 OPERATION OR FUNCTION
X X T X X X Input Unspecifiedt Store A, B unspecified!
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 Horl X H Qutput Input Stored B data to A bus
L H X X L X Input Output Real-time A data to B bus
L H HorL X H X Input Output Stored A data to B bus

1 The data output functions may be enabled or disabled by various signals at the OF and DIR inputs. Data input functions are always enabled;
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs.
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SN54ABT16646, SN74ABT16646

16-BIT BUS TRANSCEIVERS AND REGISTERS
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WITH 3-STATE OUTPUTS
SCBS212A - JUNE 1992 ~ REVISED JULY 1994
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Figure 1. Bus-Management Functions
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SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS212A - JUNE 1992 - REVISED JULY 1994
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1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Pubiication 617-12.

1B1

1B2
1B3
1B4
1B5
1B6
1B7
1B8
281

282
2B3
2B4
2B5
2B6
287
2B8

3-126

{’F TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS212A - JUNE 1992 ~ REVISED JULY 1994

logic diagram (positive logic)
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SN54ABT16646, SN74ABT 16646
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS212A - JUNE 1992 ~ REVISED JULY 1894

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

Supply vOltage 1aNge, VoG « - ittt e e -05Vto7V
Input voitage range, V| (except /O ports) (seeNote 1) . .......... ... ... it -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo ............. -05Vto55V
Current into any output in the low state, Ig: SN54ABT16646 ............ ... ... ... .. ... ..... 96 mA

SN74ABT16646 . .......cooiiiiii e 128 mA
Input clamp current, Ik (Vi<0) oo e s -18 mA
Output clamp current, lok (VO <0) — o vi i e e -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): DL package .................... 1.4 W
Storage temperature raNge ... .........or ittt e 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.
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 3)

SN54ABT16646 | SN74ABT16646 UNIT
MIN  MAX MIN  MAX
vVce Supply voitage 4.5 5.5 45 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-ievel input voltage 08 0.8 \
\ Input voltage 0 Ve 0 Vco Vv
IoH High-level output current -24 ~32 mA
loL Low-tevel output current 48 64 mA
At/Av Input transition rise or fall rate j Outputs enabled. 10 10 ns/vV
TA Operating free-air temperature ~55 125 -40 85 °C
NOTE 3: Unused or floating pins {input or 1/0) must be held high or low.
“? TEXAS
INSTRUMENTS
3-128 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS212A - JUNE 1992 - REVISED JULY 1994

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

TA =25°C SN54ABT16646 | SN74ABT16646
PARAMETER TEST CONDITIONS A UNIT
MIN TYPT MAX MIN  MAX MIN  MAX
ViK Vog =45V, Ij=-18 mA 1.2 -1.2 ~1.2 v
Voo =45V, IoH=-3mA 25 2.5 2.5
Voc=5V, IoH =~ 3mA 3 3 3
VOH cC OH v
IOH = —24 mA 2 2
Veo=45V
IOH = - 32 mA 2" 2
IoL = 48 mA 0.55 0.55
VoL Veo=45V oL \Y
1oL = 64 mA 0.55" 0.56
| Control inputs | Voo=55V, Vi = Vog or GND 11 11 £1
I A or B ports Vee =55V, Vi =Vgoe or GND 120 120 120 wA
lozn# Voo =55V, Vo=27V 10 10 10 pA
oz} Vec=55V,  Vo=05V -10 -10 -10 pA
lott Ve =0, ViorVpo<45V +100 +100 HA
ICEx |Outputshigh [Voc=55V,  Vo=55V 50 50 50 A
o8 Voo =55V, Vo=25V -50 -100 -180 -50 -180 -50 -180 mA
vee =55V, Outputs high 2 2 2
lo=0,
Icc A or B ports Vi = VoG or Outputs low 32 32 32 mA
GND Outputs disabled 2 2 2
Vee=55V,
One input at Outputs enabled 50 50 50
Data inputs 3.4V,
alge’ Other inputs at | otouts disabled 50 50 50 pA
Vo or GND
. Ve =55V, Oneinputat 3.4V,
Control inputs Other inputs at Vg or GND 50 50 50
Ci Control inputs | Vi=25Vor05V 4 pF
Cio A or B ports Vo=25Vor05V 8 pF

* On products compliant 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 Ioz|_ 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 Vg or GND.

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

Vee=5Y, | sns4aBT16646 | SN74ABT16646
Ta=25C UNIT
MIN  MAX MIN  MAX MIN  MAX
folock  Clock frequency 0 125 0 125 0 125 MHz
ty Puise duration, CLK high or low 4.3 4.3 4.3 ns
tsu Setup time, A or B before CLKABT or CLKBAT 3 4 3 ns
th Hold time, A or B after CLKABT or CLKBAT 0 0.5 0 ns
INSTRUMENTS
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SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS212A — JUNE 1992 -~ 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 SN54ABT16646 | SN74ABT166846
TA =25°C
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN  TYP MAX MIN  MAX MIN  MAX
frnax 125 125 125 MHz
1 1.5 3.1 4 1 5 1.5 4.9
FLH CLKBA or CLKAB AorB ns
teHL 1.5 3.2 4.1 1 5 1.5 4.7
4 1 2.3 3.2 0.6 4 1 3.9
PLH AorB BorA ns
tPHL 1 3 41 06 49 1 48
tPLH 1 2.9 4.3 0.6 5.3 1 5
1 BorA ns
tPHL SAB or SBA 1 31 43| 06 53 1 5
t — 1 34 4.6 0.6 5.9 1 5.5
ial OE AorB ns
tpzL 16 35 49 1 6 15 57
t — 1.5 39 4.9 1 6.4 1.5 5.4
PHZ OE AorB ns
tpLz 1.5 3.4 4.1 1 4.7 1.5 4.5
t 1 3.2 4.5 0.6 58 1 5.4
PzH DIR AorB ns
tpzL 15 34 48 1 6.7 15 56
t 2 4.2 5.7 1.2 71 2 6.7
PHZ DiR AorB ns
tpLz 1.5 3.6 5.1 1 6.2 1.5 5.9

t 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 BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS
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PARAMETER MEASUREMENT INFORMATION

o7V
From Output O Open TEST 1
Under Test GND
Ci =50 pF tPLH/tPHL Open
L=50p
(see Note A) 500Q tpLZ/tPZL 7V
I tPHZ/tPZH Open
LOAD CIRCUIT FOR OUTPUTS
—— . e a av
Timing Input 1.5V
N\ —"
e tw—¥ k—*—ﬂ
| | av | tsu th |
Input ! I ' l 3V
nput 1.5V 18V Data Input X1.5 v X1 5V
ov oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
3v av
Input Output
(see Note B) )|<175 v xl 15V oy Control X1 5V IXLS v "
| thzL — M- I
tPLH —-‘G—N tPHL | |
l | ltprz —l
I | | — - Vo Wave?c:'tlr;u‘ll I , r— 35V
Output | 15V | 15V S1at7V ISV 1 LvgLsoav
| | VoL (geeNoteC) : — F—— ST Ve
tpHL —h—’| I‘_’%— tPLH tpzH —¥| e |

Output

i I VOH [ T v YOH
Output \ 15V Z‘ 15V v;:v:t'gpem : 2' 1.5V T\VOH Bl
~0V

——— VoL {see Note C)

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, 20 = 50 Q. ty < 2.5 ns, tj< 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 Circult and Voltage Waveforms
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