74AC16620
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

D3600, JULY 1990 — REVISED APRIL 1993

® Member of the Texas Instruments DL PACKAGE
Widebus™ Family (TOP VIEW)

¢ 3-State Outputs Drive Bus Lines Directly W)

* Flow-Through Architecture Optimi 10EABl 1+ ™ 4sll 1OEBA

[*] chitecture Opt Zes [ J 1A1
PCB Layout Biyz 4@

R 1B2(] 3 a6l] 1A2
Distributed Vcc and GND Pin anof] 4 5] GND
Configurations Minimize High-Speed 163l s wl] 1a3
Switching Noise 1B4[] 6 a3]] 1A4

¢ EPIC™ (Enhanced-Performance Implanted veell 7 a2flvee
CMOS) 1-um Process 1B5[] & a1f] 1A5

¢ 500-mA Typical Latch-Up Immunity 1Bs{] o a0l 186
at 125°C aNplj 10 39fl gnD

* Packaged In Plastic 300-mil Shrink 187011 ssfl1a7
Small-Outline Packages Using 25-mil 1B8( 12 a7fl1A8
Center-to-Center Pin Spacings 281[}13  3sf] 2A1

282{} 14 ss[]2a2
description GND[] 15 3s[l GND
283[J16 33l 2A3
The 74AC16620 is an inverting 16-bit transceiver 2Bal] 17 32[] 2a4
designed for asynchronous communication veell 18 31flvee
petween dgta buses. The .control fupcthn 285[] 19 30[] 245
ufnplementauon allows for maximum flexibility in 286 20 20f] 246
timing. aNDl2t  28]J GND
This device can be used as two 8-bit transceivers 287[22 27l 247
or one 16-bit transceiver. It allows data 288(J23  26[] 2A8
transmission from the A bus to the B bus or from 20EAB[l24  25[] 20EBA

the B bus to the A bus, depending upon the logic
level at the complementary output-enable (OEAB
or OEBA) inputs. The output-enable inputs can be
used to disable the device so that the buses are
effectively isolated.

The dual-enable configuration gives the transceiver the capability to store data by simultaneous enabling of
OEAB and OEBA. Each output reinforces its input in this transceiver configuration. Thus, when both control
inputs are enabled and all other data sources to the two sets of bus lines are at high impedance, the bus lines
remain at their last states.

The 74AC16620 is packaged 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 74AC16620 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)
INPUTS
OPERATION
OEBA OEAB
L L B datato A bus
L H B datato A bus,
A data to B bus
H L Isolation
H H A data to B bus

EPIC and Widebus are trademarks of Texas Instruments Incorparated.
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74AC16620
16-BIT BUS TRANSCEIVER

WITH 3-STATE OUTPUTS

D3600, JULY 1990 — REVISED APRIL 1993
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74AC16620
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

D3600, JULY 1930 - REVISED APRIL 1833

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

SUPPlY VORAGE TaNGE, VO - v v ettt it e e ettt et e et e e e -05Vto7V
Input voltage range, Vi(see Note 1) ........ ... ittt -05Vto Voo + 0.5V
OCutput voltage range, Vo (see Note 1) ..o, -05VtoVge +05V
Input clamp current, ik (V] <00 V> VEE) oot ettt e e e e =20 mA
Output clamp current, loK (VO <0 0T VO > VGE) «cirieiii et x50 mA
Continuous output current, 1o (VO =010 VEE) - vvvvvtitit i e e +50 mA
Continuous current through Vec or GND ..ot aiee s +400 mA
Maximum power dissipation at To =55°C (instillair) ................cccviiirinninrraninninn, 0.85W
Storage temperature range ............ciieiiniiiiiiii e ~65°C to 150°C

1 Stresses beyond thoss 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 clamp-current ratings are observed.
recommended operating conditions (see Note 2)
MIN NOM MAX| UNIT
vee Supply voltage 3 5 55 \'
Ve =3V 21
VIH High-lavel Input voltage Voo =45V 3.15 v
Vee =55V 3.85
Vec=3V 0.9
ViL Low-level input voltage Voo =45V 1.35 \'
Vec =55V 1.65
Vi Input voltage 0 Vee \
Vo Qutput voitage 0 vee \
Vecc =3V -4
IoH High-level output current Vee =45V -24{ mA
vVce =55V -24
Veg =3V 12
loL Low-level output current Vec =45V 24 mA
Vee =55V 24
At/Av Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature —40 85 °C
NOTE 2: Unused or floating pins (input or I/O) must be held high or low.
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74AC16620
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

D3600, JULY 1990 — REVISED APRIL 1993

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

otherwise noted)

. TA =25°C
PARAMETER TEST CONDITIONS Vee A MIN MAX ]| UNIT
MIN TYP MAX
3v 2.9 29
10H = — 50 pA 45V 44 4.4
55V 5.4 5.4
VOH loH =~4 mA 3V 2.58 2.48 v
45V 3.94 3.8
IoH =—24 mA
55V 4.94 4.8
loH = —75 mAt 55V 3.85
3v 0.1 0.1
loL = 50 pA 45V 0.1 0.1
55V 0.1 0.1
VoL loL =12 mA 3v 0.36 044 V
45V 0.36 0.44
loL=24 mA
55V 0.36 0.44
loL=75mAt 55V 1.65
I Control inputs |V} = Vg or GND 55V =0.1 Fal A
lozt |AorBports |Vo =Vgg or GND 55V +0.5 +5] A
Icc V| =Vcc or GND, lo=0 55V 8 80 uA
Ci Controlinputs | V) = V¢ or GND 5V 45 pF
Cio A or B ports Vo =Vge or GND 5V 16 pF
T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
% For I/O ports, the parameter iz includes the input leakage current.
switching characteristics over recommended operating free-air temperature range,
Vee = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO Ta =25°C
PARAMETER MIN  MAX | UNIT
(INPUT) {(OUTPUT) MIN TYP MAX
t 27 6.1 8.7 27 9.7
PLH AorB BorA ns
tPHL 3.9 79 106 39 1.7
t 3.2 7.1 10 32 1.2
Pz OEBA A ns
tpzL 45 1.1 135 4.5 15
tPHZ 53 74 95 53 102
OEBA A ns
tpLz 4.6 7 9.2 4.6 9.8
t 3.1 67 95 31 107
PZH OEAB B ns
tpzL 44 96 13 44 145
! 5 7.1 9.3 5 9.8
PHZ OEAB B ns
tpLz 4.4 6.8 8.9 4.4 9.4
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74AC16620
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

D3BOO, JULY 1990 — REVISED APRIL 1333

switching characteristics over recommended operating free-air temperature range,
Vece =5V + 0.5V (unless otherwise noted) (see Figure 1)
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FROM TO Ta =25°C
PARAMETER MIN MAX UNIT
(INPUT) (OUTPUT) MIN TYP MAX
t 21 3.9 6.1 2.1 6.8
ELH AorB BorA ns
tPHL 3.1 4.9 7.3 3.1 8.2
t 22 4.3 6.8 22 7.6
! OEBA A ns
tpzL 33 55 8.4 3.3 9.4
tpHZ 49 6.6 8.6 4.9 9.2
(o] A ns
tpLz EBA 41 58 7.8 4.1 8.3
t 22 4.2 6.5 22 7.3
PZH OEAB B ns
tpzL 3.4 5.4 8.1 34 9.1
t 46 6.4 85 4.6 9
PHZ OEAB B ns
tpLz 4.1 5.6 7.6 4.1 8
operating characteristics, Voo =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP UNIT
C P dissipati it transceive Outputs enabled CL=50pF, f=1MH 49 F
Issipation capacitance per tral ver = s = r4
pd ower P i P Outputs disabled L P 6 P
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74AC16620
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

D3600, JULY 1990 — REVISED APRIL 1933

PARAMETER MEASUREMENT INFORMATION

o 2xVee TEST S1

s1

500 Q © Open tPLHAPHL Open
From Output tzapz | 2xVee
Under Test Iono tPHZAPZH GND

Cy =50 pF 500 Q
(see Note A) I

LOAD CIRCUIT

oput ST N eom Vee Gortro Vee

(se8 Note B) so% sox% ov (low-level i kY
] | enabling) | -

Output

| | F——— VOH ~ Voo
In-Phass | 50% Vec 50% Voo Waveform 1 50% ch |
Output | VoL Stat2xVge 20% Veg VoL

(see Nots C)

! —pl— | tpHZ ¥
. | tPHZ
oL —e—] | tPLH T |
Out-of-Phase ' ' VoH Waveform 2 ! so%Veo VOH
Pl 80% Vee 50% Vee S1 at GND 50% Vee cc
——— VoL (see Note C) ~ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

NOTES: A. C includes probe and jig capackance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Z0=50Q,t;=3ns, lf=3ns.

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 s high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circult and Voltage Waveforms
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