54ACT16470, 74ACT 16470
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCAS237A — JUNE 1980 -~ REVISED APRIL 1996
N

® Members of the Texas Instruments 54ACT16470 ... WD PACKAGE
Widebus™ Family T4ACT16470 ... DL PACKAGE
(TOP VIEW)

® Inputs Are TTL-Voltage Compatible
® Flow-Through Architecture Optimizes

10EAB |1 56|l 1OEBA

PCB Layout 1ctkaB 2 ss[] 10LKBA
@ Distributed Vgg and GND Pin Configuration 1CEAB sa[] 1CEBA
Minimizes High-Speed Switching Noise GND 53[] GND
® EPIC™ (Enhanced-Performance Implanted 1A1 s2]] 1B1
CMOS) 1-um Process 1A2 511 1B2
® 500-mA Typical Latch-Up Immunity at Vee ol Vee
125°C 1A3 49]] 1B3
® Package Options Include Shrink 1A4 48]l 184
Small-Outline 300-mil (DL) Packages Using 1A 47t 185
25-mil Center-to-Center Pin Spacings and GND 464} GND
380-mil Fine-Pitch Ceramic Flat (WD) 1A6 451l 186
Packages Using 25-mil Center-to-Center 1A7 13 44fl 187
Pin Spacings 1ag Y14 43f] 188
2a1 [J15  42]l 21
description 2A2 [J1e  a1f]2B2
2a3 17 40[l 2B3
The'ACT16470 are 16-bit registered transceivers GND L}18 391] GND
that contain two sets of D-type flip-flops for 2a4 [l19 38[] 2B4
temporary storage of data flowing in either 245 []20 371} 2B5
direction. They can be used as two 8-bit 2a6 J21  38[] 2Be
transceivers or one 16-bit transceiver. Separate vee 122 350 vec
clock (CLKAB or CLKBA) and output-enable oa7 [l2s  3a[ 287
(OI-;AB or OEBA) _mputs are provided for 9ach opg [I2¢  33[] 288
rgglstgr to permit independent control in either GND {125 32ll GND
direction of data flow. CEAB [l26  31[] 2CEBA
The A-to-B enable (CEAB) input must be low to 2CLKAB {27 30]] 2cLKBA
enter data from A or to output data to B. If both 20EAB {]28 20EBA

CEAB and CLKAB are low, then B port will have
the level of A port prior to the most recent
low-to-high transition of CLKAB. Data flow from B
to A is similar, but requires the use of CEBA,
CLKBA, and OEBA inputs.

To avoid false clocking of the flip-flops, CE should not be switched from high to low while CLK is high.

The 74ACT16470 is packaged in TI's shrink small-outline package, which provides twice the /O pin count and
functionality of standard small-outline packages in the same printed-circuit-board area.

The 54ACT 16470 is characterized for operation over the full military temperature range of -5§5°Cto 125°C. The
74ACT 16470 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.
.

OTHERWISE NOTED this document contsins Copyright © 1998, Texas Instruments incorporated
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_
FUNCTION TABLET
INPUTS OUTPUT
CEAB CLKAB OEAB A B
H X X X b4
X X H X z
L L L X Bo¥
L T L L L
L 1 L H H

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

*Output level before the indicated steady-state input
conditions were established
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logic symbolt

10EBA
1CEBA
1CLKBA
10EAB
1CEAB
1CLKAB
20EBA
2CEBA
2CLKBA
20EAB
2CEAB
2CLKAB

1A1

1A2
1A3
1A4
1A5
1A8
1A7
1A8
2A1

:

—_— D

—_—D

1EN3
G1

> 1C5
2EN4
G2

> 2C8
TENS
Q7

> 7C11
8EN10
G8

P> 8C12
l-‘

v3

52

50 j— 1B1
4v

51
1B2

1B3

1B4

1B§

1B6

1B7

188

ve

11D 281

12D

10V

282

283

28B4

285

2B6

2B7

L L

2B8

T This symbol is in accordance with ANSY/IEEE Std 91-1984 and |{EC Publication 617-12.
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logic diagram (positive logic)

10EBA 5
1CEBA E“
1CLKBA L

1

10EAB
1CEAB Ea
1CLKAB 2

)
5 l; Cl<i—e
1A1 52

~J 1D 181
> C1 9 '
1D
| 7 L
v 1L v A
\ —/
— Vv
To Seven Other Channels
20EBA 2
2CEBA 1
2CLKBA 30

28

20EAB
2CeAB 28
2cLkAB 2T
]
s | 1 cd-e

2A1 24 1D 2B1
> Ct ' ' |
1D
|V
v v 1‘

v
To Seven Other Channels

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

SUpPly VOIAGE FaANOE, VOG-t vt vert are ettt ittt e e et et e e, -05t07V
Input voltage range, Vi (seeNote 1) ...... ...t -0.5t0 Vg + 0.5V
Input voltage range, Vo (see Note 1) . ...... oo ~0.5t0 Vg +0.5V
Input clamp current, ik (Vi <O Or V> VEE) o oeiiiii i et e e et et +20 mA
Output clamp current, ok (Vo <00rVo>Veg) ovvri e +50 mA
Continuous output current, lo (Vo =010 VEg) oo e +50 mA
Continuous current through Vg or GND ..o e +400 mA
Maximum power package dissipation at Ta = 55°C (in still alr)(see Note 2): DL package ........... 1.4W

Storage temperature range, Tgtg

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 bayond 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 voltage ratings may be exceeded if the input and output 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.

recommended operating conditions (see Note 3)

-65°C to 160°C

54ACT 16470 74ACT 16470 UNIT
MIN NOM MAX| MIN NOM MAX
vee Supply voitage 4.5 5 55 4.5 5 5.5 \
VIH High-level input voitage €§ 2 \
Vi Low-level input voltage 2 0.8 08| Vv
Vi input voltage 0 Qfg Ve 0 vee v
Vo  Outputvoltage 0 & Voo 0 vee|l v
lon  High-level output current & -24 24| ma
loL Low-level output current g‘f 24 24] mA
AYAv  Input transition rise or fall rate 0 10 0 10] nsiV
TA Operating free-air temperature ~565 125 -40 85 °C
NOTE 3: Unused pins (input or I/0) must be held high or low to prevent them from floating.
PROOUCT ":‘msw Information concems products ww
S N e LT TexAS
INSTRUMENTS
POST OFFICE BOX 8565303 ® DALLAS, TEXAS 75265 3-67



54ACT16470, 74ACT16470
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCAS237A - JUNE 1990 ~ REVISED APRIL 1996

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

Ta =25°C S4ACTH
PARAMETER TEST CONDITIONS Vo A CT18470 | T4ACT18470 UNIT
MIN TYP MAX| MIN MmAX| MIN MAX
45V| 44 4.4 4.4
IOH = ~50
OH KA 55V| 54 5.4 5.4
V 45v| 394 ! .
OH IOH = -24 mA 38 38 v
55V 494 48 48
IoH = -75 mAt 55V 385 &% 2.85
45V 0.1 D1 0.1
IoL =50 —t—
OL = 5044 55V 0.1 2701 0.1
Vi 45V 0. .44 ]
oL loL = 24 mA 36 S0 044| Vv
55V 036] & 044 0.4
IoL = 75 mAT 55V & 1.65 1.65
I Control inputs | V) = VG or GND 55V 0.1 [* + 1| pA
loz¥ |AorBponts |Vpo=Vceor GND 55V 0.5 15 5| wA
oo Vi=VgoGcorGND, Ilg=0 55V 8 80 80| A
Oneinputat 3.4 V,
8igc$ Other inputs at VoG of GND sev 08 ! 1 mA
Ci Control inputs | Vj = Voo or GND 5V 3 pF
Cio A or B ports Vo = Vgg or GND 5V 1.5 pF
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
1 For /O ports, the parameter lpz includes the input leakage current.
§ This is the increase in supply current for each input that is at one of the specified TTL. voitage levels rather than 0 V or Vgc.
timing requirements over recommended OperatInF free-air temperature range,
Veg =5 V0.5V (unless otherwise noted) (see Figure 1)
TA=25°C | 54ACT16470 | 74ACT16470 UNIT
MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 55 0 55 0 55| MHz
CLK high 4 4 L0 4
t Pulse duration . ns
w CLK low 8.5 g@@‘ 8.5
tsu Setup time, data before CLKT 6 €4 6 ns
th Hold time, data atter CLKT 1 1 1 ns
PRODUCT PREVIEW Information concerna producis in the formative or
Y mﬁuﬁn&'ﬁ
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swltchlns S:_haracterlstlcs over recommended operating free-air temperature range,

Vec=5 0.5 V (unless otherwise noted) (see Figure 1)
FROM TO Ta = 25°C S4ACT16470 | 74ACT18470
PARAMETER
(NPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN mAX UNIT
fmax 55 55 55 MHz
t 39 83 103 39 1. 39 11
PLH CLK AorB ‘8 8 ns
tPHL 38 84 103]| 38 19| 38 17
t . 32 83 105| 32 $¥o| 32 1.9
PZH OE AorB ’Aﬁt ns
tpzL 36 95 18| 36 @134 36 134
t 46 74 93| 468 9. 46 X
PHZ OE AorB % 59 39 ns
tpLz 46 7 88| 4B 95| 46 95
1 __ 35 88 109| S5 125] 35 125
PZH CE AorB a0 ns
tpzL 42 101 124 [% 42 143] 42 143
tPHZ _ 52 83 103 52 12| 52 1.2
CE AorB ns
tpLz 52 79 10| 52 109| 52 109
operating characteristics, Vog =5V, T = 26°C
PARAMETER TEST CONDITIONS TYP| UNIT
C Power dissipation citance per transceiver Qutputs enabled C = 50 pF, fa1MHz 59 F
wer di capa i - , -
pd pe P Outputs disabled | =~ " 2|
PRODUCT nﬂ:v Information me w
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PARAMETER MEASUREMENT INFORMATION

o 2*Vee TEST S1
From Output 5000 $1.7 o Open 1PLHIPHL Open
Under Test PLzftpzL | 2xVoe
GND 1PHZ/tPZH GND
CL =50 pF
(see Note A) I 500
LOAD CIRCUIT
———av
Timing Input % 15V ;
— tw —> ' : ov
——tp,
: : 3v 'su | ! —_——— 3V
nput 1.5 VX X1 SV Data Input 15V 15V
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
————— o 2
Input 15V 1.5V 0 cwtovel 15V 15V
! | oy enabling) P —_—H— ov
tPLH —ﬁ—ql ' bl tpm LN e
Lo —d——— Vo Qutput I } PLz —': ?‘_ ~ Vee
In-Phase Waveform 1
50% V. 50% Ve
Output | fso% V?c l\ ?,%L s(1 a2 tvcac) : \ __,_{,q W%Vee o,
| —ph— see Note || tHzM &
tPHL —K—-’l PLH 4
[ ; VoH oupur 727 Iﬂ— C———— Vou
°""°'gu";::‘: X, 50% Vee f 50% Vee w;::::;:g f 50% Ve EB"% Vee
——— Vo. {see Note B) ~ovV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

NOTES: A. Cy includes probe and jig capacitance.

. '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 internai conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty = 3 ns, ty = 3 ns.
The outputs are measured one at a time with one input transition per measurement.

o0 ®

Figure 1. Load Circuit and Voltage Waveforms

TEXAS
INSTRUMENTS

3-70 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



