54ACT16833, 74ACT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCAS166A —JUNE 1990 — REVISED APRIL 1996

® Members of the Texas Instruments 54ACT16833 ... WD PACKAGE
Widebus™ Family 74ACT16833 ... DL PACKAGE
(TOP VIEW)
® Inputs Are TTL-Voltage Compatible
® Parity Error Flag With Parity 10EB []1 J s6[] 10EA
Generator/Checker 1CLK ]2 55][] 1CLR
® Register for Storage of the Parity Error Flag 1ERR |3 54[] 1PARITY
® Flow-Through Architecture Optimizes GND [J4 53[] GND
PCB Layout 1A1[]s 52[] 1B1
® Distributed Vg and GND Pin Configuration 1A2lle  s1]l182
Minimizes High-Speed Switching Noise \1/%3’,% ’ 50 % Ygg
® EPIC™ (Enhanced-Performance Implanted 1A4]] g :: ] 1B4
CMOS) 1-um Process 1a5[] 10 a7[] 185
® 500-mA Typical Latch-Up Immunity at GND [] 11 46]] GND
125°C 1A6 []12 45[] 1B6
® Package Options Include 300-mil Shrink 1A7[] 13 a4]] 187
Small-Outline (DL) Packages Using 25-mil 1A8 []14 43[] 1B8
Center-to-Center Pin Spacings and 380-mil 2A1[]15 42[] 2B1
Fine-Pitch Ceramic Flat (WD) Packages 2A2[116 41[] 2B2
Using 25-mil Center-to-Center Pin Spacings 2A3[]17 40(] 2B3
o GND[J18  39[]] GND
description 2A4fl19 38| 2B4
The 'ACT16833 consist of two noninverting 8-bit 2A5 []20 37[1 285
to 9-bit parity bus transceivers and are designed 2A6 [ 21 3] 286
for communication between data buses. For each Vog [l 22 3s[] Vee
transceiver, when data is transmitted from the 2A7 [J23 34[] 2B7
Abus to the B bus, an odd-parity bit is generated 2A8 [J 24 33[] 2B8
and output on the parity 1/O pin (1PARITY or C&[ 25 32[] GND
2PARITY). When data is transmitted from the 2ERR[]26  31[] 2PARITY
Bbus to the A bus, 1PARITY or 2PARITY is 20LK[J27  30fJ2CLR
configured as an input and combined with the 20EB[J28  29]] 20EA

B-input data to generate an active-low error flag if
odd parity is not detected.

The error (1ERR or 2ERR) output is configured as an open-collector output. The B-to-A parity error flag is
clocked into 1ERR or 2ERR on the low-to-high transition of the clock (1CLK or 2CLK) input. 1ERR or 2ERR is
cleared (set high) by taking the clear (1CLR or 2CLR) input low.

The output-enable (OEA and OEB) inputs can be used to disable the device so that the buses are effectively
isolated. When both OEA and OEB are low, data is transferred from the A bus to the B bus and inverted parity
is generated. Inverted parity is a forced error condition that gives the designer more system diagnostic
capability.

The 74ACT16833 is packaged in Tl's shrink small-outline package, which provides twice the I/O pin count and
functionality of standard small-outline packages in the same printed-circuit-board area.

The 54ACT16833 is characterized for operation over the full military temperature range of -55°C to 125°C. The
74ACT16833 is characterized for operation from —40°C to 85°C

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

Copyright © 1996, Texas Instruments Incorporated
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54ACT16833, 74ACT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCAS166A — JUNE 1990 — REVISED APRIL 1996

FUNCTION TABLE

INPUTS OUTPUT AND I/O
_— = = Ai Bit = FUNCTION
OEB OEA CLR CLK s OF H s OF H A B PARITY ERR
L H X X Odd NA NA A L NA AdatatoB bus. and
Even H generate parity
Odd H B data to A bus and
H L H i NA Even B NA NA L check parity
X X L X X X X NA NA H Check error-flag register
H Not X NC
H H L Not X X 2 2 2 H on
H N Odd H Isolation
H 1 Even L
L L X X Odd NA NA A H NA A data t_o B bus and_
Even L generate inverted parity
NA = not applicable, NC = no change, X = don’t care
T Summation of high-level inputs includes PARITY along with Bi inputs.
¥ Output states shown assume ERR was previously high.
§ In this mode, ERR (when clocked) shows inverted parity of the A bus.
3 7
EXAS
INSTRUMENTS
2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




54ACT16833, 74ACT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCAS166A —JUNE 1990 — REVISED APRIL 1996

logic symbolt

(5]
PARITY XCVR
9 ’ACT16833
1CLK > 1CLK
— 55 3 —
1CLR 1CLR 1iERRC P 1ERR
— 56
10EA 10EA
_ 1 54
10EB 10EB 1PARITYV |———— 1PARITY
27
2CLK > 2CLK
—— 30 26 _—
2CLR 2CLR 2ERRC p—— 2ERR
— 29
20EA 20EA
— 28 31
20EB 20EB 2PARITYV |————— 2PARITY
| C
5 52
1A1 1 11— 1B1
6 51
1A2 1B2
8 49
1A3 1B3
9 48
1A4 —  1B4
10 v<{aBus>EBi> v a7
1A5 ————— 1B5
12 45
1A6 1B6
13 44
1A7 1B7
14 43
1A8 8 sl—— 1B8
15 42
2A1 1 1|— 2B1
16 41
2A2 ——— 2B2
17 40
2A3 ——— 2B3
19 38
2A4 ———— 2B4
20 v{ABus>(EBu> v a7
2A5 ——  2B5
21 36
2A6 —— 2B6
23 34
2A7 —— 2B7
24 33
2A8 8 sl— 2B8
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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54ACT16833, 74ACT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCAS166A — JUNE 1990 — REVISED APRIL 1996

logic diagram (positive logic)

1A1-1A8 -8 8 x> .
v 2 «> 1B1-1B8
— EN
8xd
v 8, <
S -
—EN
10EB 1—0—(&
‘ 54
— 56 »B 4& 1PARITY
10EA 8, «
o | T <]
1 MUX
v T 2k
1 9// P
1
1> a1
\ D {>oi 1ERR
1CLK > C1
1CLR —> dr
2A1-2A8 % 8xp 8
v # <« 2B1-2B8
— EN
8xd
v 8
—EN
20EB L'_CD
31
>oER 2 * | j‘ 8 4& 2PARITY

MUX

- =k k] -]

1D Doi 2ERR
2cLk 27
30

> C1
2CLR dR
i
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54ACT16833, 74ACT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCAS166A —JUNE 1990 — REVISED APRIL 1996

ERROR FLAG FUNCTION TABLE

INPUTS INTERNAL OUTPUT
TODEVICE  PRE-STATE 0‘%’7 FUNCTION
CLR CLK POINT P¥ ERRp—1T
H D H H H
H 1 X L L Sample
H 1 L X L
L X X X H Clear
T The state of ERR before any changes at CLR, CLK, or point P
% Location of point P is shown on local diagram.
timing waveforms, error flag
OEB H
L
H
OEA L
Even
Bi + PARITY —m [ Odd
tsu
—» |
» |4_ th
H
CLK ' L
——p| | > tsy
— | | e p!
CLR | H
I
| L
| |
tPHL —» [ ¢— —® (¢ tPLH
ERR H
L

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

Supply Voltage range, VoG ot -05Vto7V
Input voltage range, Vi (seeNote 1) .......... ... i i -0.5VtoVge +0.5V
Output voltage range, Vg (see Note 1) .......... ... . i i, -0.5VtoVgc +0.5V
Input clamp current, |K (V] <O Or VI > Vo) - i e 20 mA
Output clamp current, lok (Vo <0 0orVo > VoE) oo e 50 mA
Continuous output current, Io (Vo =0toVag) - o v i 50 mA
Continuous current through Voo or GND . ... .. +450 mA
Maximum power package dissipation at Tp = 55°C (in still air) (see Note 2): DL package ........... 1.4W
Storage temperature range, Tstg ................................................... —65°C to 150°C

§ 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 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.
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54ACT16833, 74ACT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCAS166A — JUNE 1990 — REVISED APRIL 1996

recommended operating conditions (see Note 3)

54ACT16833 74ACT16833 UNIT
MIN NOM MAX MIN NOM MAX

Vee Supply voltage 4.5 5 55 4.5 5 55 \Y
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 \Y
\ Input voltage Vee \Y
Vo Output voltage Vee \%
loH High-level output current -24 mA
loL Low-level output current 24 mA
AtfAv Input transition rise or fall rate 0 10 ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

Ta =25°C 54ACT16833 | 74ACT16833
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
lon |ERR Vo =Vee 55V 0.5 5 5[ pA
~ a5v| 44 4.4 4.4
o 'OH = ~80 uA 55V | 54 5.4 5.4
outputs
VOH exceptpﬁ op =24 mA a5v| 3.94 3.8 3.8 v
55V | 494 48 48
loH ==75 mAT 55V 3.85 .| ss8s
~ 45V 0.1 0.1
oL =50 uA 55V 0.1 0.1
VoL 45V 0.36 044| v
loL =24 mA
55V 0.36 0.44
loL =75 mAT 55V 1.65
| A or B ports V| =Vce or GND 55V +0.1 +1 A
|OZ¢ Control inputs | Vo =V or GND 55V +0.5 +5 pA
lcc Vi=VcgorGND, Ig=0 55V 8 80 80| wuA
AlgcS 8?heelrni$1:tu?st ZL%’C or GND 58V 0.9 1 T omA
Cj Control inputs | V| =Vcg or GND 5V 3.5 pF
Cio ';:éﬁ\‘;orts' Vo = Ve or GND 5V 15 pF

T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
tFor IO ports, the parameter |z includes the input leakage current.
§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or V.

PRODUCT PREVIEW information concerns products in the formative or o

design phase of development Characteristic data and other '

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. l EXAS
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54ACT16833, 74ACT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCAS166A —JUNE 1990 — REVISED APRIL 1996

timing requirements over recommended operating free-air temperature range,

Vee =5V + 0.5 V (unless otherwise noted) (see Figure 1 and timing waveforms)

Tao=25°C | 54ACT16833 | 74ACT16833 UNIT
MIN MAX| MIN MAX| MIN MAX
. CLK high or low 4 4
tw Pulse duration — ns
CLR low 4 4
. Bi + PARITY 7.5 7.5
. ns
su Setup time before CLK1 CLR inacive 15 15
th Hold time, Bi + PARITY low after CLKT 0 0 ns
switching characteristics over recommended operating free-air temperature range,
Vee =5V + 0.5 V (unless otherwise noted) (see Figure 1 and timing waveforms)
TaA = 25°C 54ACT16833 | 74ACT16833
PARAMETER FROM TO A UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 4 7.2 9.2 4 104 4 104
PLH AorB Bor A ns
tPHL 3.2 6.6 9.6 3.2 107 32 107
tPLH 3.9 7.9 12 39 135 39 135
A PARITY ns
tPHL 4.2 83 124 42 138 42 138
tpzH AorB 3.1 6.7 10.1 31 1.2 31 1.2
or ns
tpzL OEB or OEA 38 79 116| 38 T 38 13
tPHZ AorB 55 7.8 10 55 55 108
or ns
tpLz OEB or OEA 5 71 93 5 10,1 5  10.1
tPLH CLR 107 131 154]| 107> 158| 107 158
ERR ns
tPHL CLK 4.6 7.8 103 11.6 46 116
tPLH 4 8 118 13.2 4 132
OEA PARITY ns
tPHL 4.3 85 123 13.6 43 136
t _ 2.6 57 8.5 9.5 2.6 9.5
PZH OEB PARITY ns
tpzL 3.4 6.8 9.8 10.7 3.4 107
tPHZ _ 56 7.9 9.5 10.2 56 102
OEB PARITY ns
tpLz 5.1 7.2 9.1 9.7 5.1 9.7
operating characteristics, Vo =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
AtoB 64
Outputs enabled
Bto A 72
de Power dissipation capacitance per transceiver OB CL =50 pF, f=1MHz 5 pF
(o]
Outputs disabled
Bto A 10.5
PRODUCT PREVIEW information concerns products in the formative or o
peccatons are design dod. Toxes Insriments reserves the right o U
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54ACT16833, 74ACT16833

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCAS166A — JUNE 1990 — REVISED APRIL 1996

o 2*Vecc TEST St
500 0 31/‘ O Open tPLH/tPHL Open
From Output AN tpLZ/tPZL 2xVce
Under Test l GND tPHZ/tPZH GND
CL =50pF 500 Q
(see Note A) I
LOAD CIRCUIT

— ty ——

I

I
15 VX

I 3v
X1.5V

Input
ov
VOLTAGE WAVEFORMS
————— 3V
Input 1.5V 15V
| | ov
I | —»
tPLH —[&—¥ | | tPHL
In-Phase | ; . VoH
- 0 50% V,
Output | 50% Vc|:c ° C\ilcci) .
I «—>
tPHL H | tPLH
| I VOH
Out-of-Phase \ o [ o
Output 50% Vee 50% Vc\(,;
——— VoL

VOLTAGE WAVEFORMS

NOTES: A. Cg includes probe and jig capacitance.
B. 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.

C. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, tr=3ns, tf =3 ns.

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

PARAMETER MEASUREMENT INFORMATION

——— 3V
Timing Input % 1.5V ;
I oV

—— 1,
tsu I‘ —»| e v
Data Input 15V 15V
ov
VOLTAGE WAVEFORMS
Control 3v
(low-level I 15V 15V oV
enabling) , | .. '
9 oz — :4— | |
Output I | tpLZ _’: & ~Vee
Waveform 1 50% Vo |
I | 20% V,
St1at2xVce | 20% Voo VoL
(see Note B) I | torz Iﬁ_
o tpzH P |
utput | ——— v
Waveform 2 50% V. 80% Vce OH
S1 at GND o VCC oV

(see Note B) =

VOLTAGE WAVEFORMS

Figure 1. Load Circuit and Voltage Waveforms
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