54AC16657, 74AC16657
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

Ti0245—D3586, JUNE 1990

& Members of Texas Instruments Widebus™ 54AC16657 ... WD PACKAGE
Family 74AC16657 ... DL PACKAGE
(TOP VIEW)
o Packaged in Shrink Small-Outline 300-mil
Packages (SSOP) and 380-mil Fine-Pitch 10e [ Yse[J17/R
Ceramic Flat Packages Using 25-mil Nc 2 55[110DD/EVEN
Center-to-Center Pin Spacings 1ERROR[]3  54[]1PARITY
e 3-State Outputs Drive Bus Lines Directly ‘:io E 4 53[1GND
5 52
® Flow-Through Architecture Optimizes PCB 1 A(: O s % : g?
Layout Vecl7 500 Vee
e Distributed Vo and GND Configurations to 1A2[]8  4s[]1B2
Minimize High-Speed Switching Noise 1a3[]s 48[11B3
o EPIC™ (Enhanced-Performance Implanted 1A4[Jio 471184
CMOS) 1-um Process GND[Jr1 4sf1GND
1a5 12 4s[]1B5
o 500-mA Typical Latch-Up Immunity at 125°C 14613 44[]1B6
- 1A7 [J1e  43]]1B7
descrlptlon 2A0 [: 15 42| ] 2B0O
The 'AC16657 contains two noninverting octal 2a1(Jie  41[]2B1
transceiver sections with separate parity 2a2[17  4o|]282
generator/checker circuits and control signals. GND[J18  39[]1GND
For either section, the transmit/receive input 2A3[J1s  38[]2B3
(1T/R or 2T/R) determines the direction of 204 [J20  37[]28B4
data flow. When 1T/R (or 2T/R) is high, data 2A5[J21  36[]28B5
flows from the 1A (or 2A) port to the 1B (or 2B) VecO2z 35[0 Vec
port (transmit mode); when 1T/R (or 2T/R) is 2a6 ]2 34[]2B6
low, data flows from the 1B (or 2B) port to the 2A7[J24 33[]2B7
1A (or 2A) port (receive mode). When the oNo 25 32[j6nD
output-enable input 10E (or 20E) is high, both 2ERROR [J26  31[] 2PARITY

the 1A (or 2A) and 1B (or 2B) ports are in the

NC[]27  30[]20DD/EVEN
high-impedance state. s g /

20E[28 29[ 2T/R

Odd or even parity is selected by a logic high
or low level, respectively, on the 10DD/EVEN
(or 20DD/EVEN) input. 1PARITY (or 2PARITY)
carries the parity bit value; it is an output from
the parity generator/checker in the transmit
mode and an input to the parity generator/
checker in the receive mode.

EW

In the transmit mode, after the 1A (or 2A) bus is polled to determine the number of high bits, 1PARITY (or
2PARITY) is set to the logic level that maintains the parity sense selected by the level at the 10ODD/EVEN ===
(or 20DD/EVEN) input. For example, if 1ODD/EVEN is low (even parity selected) and there are five high >
bits on the 1A bus, then 1PARITY is set to the logic high level so that an even number of the nine total w
bits (eight 1A-bus bits plus parity bit) are high.

PR

In the receive mode, after the 1B (or 2B) bus is polled to determine the number of high bits, the 1TERROR
(or 2ERROR) output logic level indicates whether or not the data to be received exhibits the correct parity oy
sense. For example, if TODD/EVEN is high (odd parity selected), 1PARITY is high, and there are three O

high bits on the 1B bus, then 1ERROR is low, indicating a parity error. 3
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54AC16657, 74AC16657

16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS

AND 3-STATE OUTPUTS

D3586, JUNE 1990—T10245

The 'AC16657 is packaged in TI's shrink small-outline package, which provides twice the /O pin count

and functionality of a standard small-outline package in the same printed-circuit-board.

The 54AC16657 is characterized over the full military temperature range of —55°C to 125°C. The

74AC16657 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE, EACH SECTION

NUMBER OF AORB INPUTS INPUT/OUTPUT OUTPUTS
INPUTS THAT ARE HIGH | OE T/R ODD/EVEN PARITY ERROR OUTPUT MODE
0,2,4,6,8 L H H H z Transmit
L H L L z Transmit
L L H H H Recseive
L L H L L Receive
L L L H L Recsive
L L L L H Receive
1,3,5,7 L H H L z Transmit
L H L H Zz Transmit
L L H H L Receive
L L H L H Recsive
L L L H H Receive
t L L L L Receive
DON'T CARE H X X z P4 4
+»
EXAS
INSTRUMENTS
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logic symbolt

10E
11/R

10DD/EVEN
20E
2T/R

20DD/EVEN

1A0

1A1
1A2
1A3
1A4
1A5
1A6
1A7

2A0

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

1
RN
—ﬁ 3 EN1/3G5 (REC)
3 EN2 (XMIT
55 (XMmIT)
TN N4
—hzg G8
—t 8 EN6/8G10 (REC)
8 EN7 (XMIT)
30
—————1Ng
5 -1 = 52
1T Ay
1 1 2V
6 51
8 49
9 48
10 . 47
12 45
13 44
14 ' 43
54
411 2KD 4,2V
I 5 < s
I Ivphb——
1 18
15 42
1T mag
z21 1 79
16 41
17 40
19 38
20 ' 37
21 36
23 34
24 33
31
+ 21 2kb 9,7V
T 10—+ o
T 3,6 Vp——
+ 28

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

18O

1B1
1B2
1B3
1B4
185
1B6
1B7
1PARITY

1ERROR

2B0

281
2B2
283
2B4
28BS
2B6
2B7
2PARITY

2ERROR
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logic diagram, each transceiver (positive logic)

T/R
AO L{f' _“\,"I BO
A1 »hT«— B1
A2 L(f‘ j\,"l B2
A3 L{f‘ %] B3
A4 Lr,C j\}l B4
A5 L(f' 2] B5
A6 LE 2] B6
A7 e -2]1—“—87
U por o2
Dot
o]
o —D
[>o—
ODD/EVEN PARITY
— ERROR
>o
T
TExas {i’
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absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)!

Supply VOlage range, VO G « v e vt rerer ettt e e —05Vto7V
Input voltage range, Vi (see Note 1) ....... ..o iiiiiiiiiiiinin —05VtovVeg + 05V
Output voltage range, Vo (see Note 1) ...........ooiiiiiiiiiiiiininnen.. -05VtoVee + 05V
Input clamp current, K (V] < O Or V| > VEOEO) ctvvrriri e +20 mA
Output clamp current, 1IOK (VO < 00r VO > VOG) + vt ttetntiieii e iee e +50 mA
Continuous output current, 10 (VO = 010 VEE) - v vevnv i e +50 mA
Continuous current through VCC or GND PINS .. ....ovuiinvieiiniie i eiiniaennnns +500 mA

Storage temperature range

...................................................... —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.

NOTE 1: The input and output voitage ratings may be exceeded if the input and output current ratings are observed.

recommended operating conditions

54AC16657 74AC16657
MIN NOM MAX| MIN NOM MAX uniT
VoC  Supply voitage (see Note 2) 3 5 55 3 5 55 v
Vec =3V 2.1 2.1
VIH High-level input voltage Voo = 45V 3.15 3.15 v
Voc =55V 3.85 3.85
vVee =3V 0.9 0.9
ViL Low-level input voltage Voc =45V 1.35 1.35 \
Voo =565V 1.65 1.65
Vi input voitage 0 vece 0 Voo \
Vo Output voltage 0 vce 0 vece v
Vec =3V -4 -4
IoH High-level output current Ve = 45V —24 —24 mA
Voo =55V -24 —24
vcc =3V 12 12
oL Low-level output current Voo =45V 24 24 mA
vee =55V 24 24
At/Av  Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature —55 125 —40 85 °C

NOTE 2: All Vog and GND pins must be connected to the proper voltage power supply.

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

TA = 25°C 54AC16657 | 74AC16657
PARAMETER TEST CONDITIONS vee WNTYP MAXT Win mAX | win wax] UM
3V 2.9 2.9 29
IoH = —50 pA 45V 4.4 4.4 4.4
55V 5.4 5.4 5.4
IoOH = —4mA 3V 258 2.4 2.48
VOH 25V 3.94 37 38 v
IO = —24mA 55V 294 a7 48
loH = —50 mAt 55V 3.85
loH = —75 mAt 55V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
oL = 12mA 3V 0.36 0.5 0.44
VoL 25V 0.36 05 oas| Y
loL = 24 maA 55V 0.36 05 0.44
loL = 50 mAt 55V 1.65
lor = 75 mAt 55V 1.65
Iy Controlinputs | V| = Vci or GND 55V +0.1 +1 +1 pA
loz A or B ports$ Vo = Voo or GND 55V +0.5 +10 5 A
Icc V| =VogorGND,Igp = 0 55V 8 160 80 pA
o] Control inputs | V| = Vg or GND 5V 45 pF
Cio A or B ports Vo = Voo or GND 5V 16 pF
1 Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
* For I/0 ports, the parameter |0z includes the input leakage current.
switching characteristics over recommended operating free-air temperature range,
Vece = 3.3V £ 0.3V (unless otherwise noted) (see Note 3)
FROM TO TA = 25°C 54AC16657 | 74AC16657
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MiN max| N7
PLH AorB BorA ns
tPHL
PLH An PARITY ns
PHL
tPLH — [ —
ODD/EVEN PARITY,ERROR ns
tPHL
{PLH Bn ERROR ns
PHL
1PLH PARITY ERROR ns
PHL
tPzd OE An, B, PARITY or ERROR
Pzl n: B or ERROR ns
PHZ —
Lz OE An, Bn, PARITY or ERROR ns

{i’
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switching characteristics over recommended operating free-air temperature range,

Vece = 5V = 0.5V (unless otherwise noted) (see Note 3)

PARAMETER FROM TO Ta = 25°C S4AC16657 | 74AC16657 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX

[

PLH AorB BorA ns

tPHL

1

PLH An PARITY ns

tPHL

tPLH N

L ODD/EVEN PARITY,ERROR ns

[

PLH Bn ERROR ns

tPHL

[

PLH PARITY ERROR ns

tPHL

tpzH

7L OE An, Bn, PARITY or ERROR ns

tPHZ

PLz OE An, Bn, PARITY or ERROR ns
NOTE 3: Load circuit and voltage waveforms are shown in Section 1.
operating characteristics, Vgc = 5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
e Power dissipati i transcsi Outputs anabled CL = 50 pF, f = 1 MH F
pd 'ower dissipation capacitance per transceiver Ouiputs disabled L =50pF,f= z p
i
TEXAS b
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