¢ Compatible With IEEE 1194.1-1991 (BTL)

Standard

® TTL A Port, Backplane Transceiver Logic

B Port

® Open-Coliector B-Port Outputs Sink 100 mA

® |solated Logic-Ground and Bus-Ground
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® BIAS V¢ Pin Minimizes Signal Distortion

During Live Insertion/Withdrawal

¢ B-Port Blasing Network Preconditions the

Connector and PC Trace to the Backplane
Transcelver Logic High-Level Voltage

¢ Package Options Include Plastic Quad

Flat (RC) Package and Ceramic Flat (WD)
Package
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The 'FB2041 are 7-bit transceivers designed to translate signals between TTL and backplane transceiver logic

(BTL) environments.

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA. Two output
enables, OEB and OEB, are provided for the B outputs. When OEB is high and OEB is low, the B port is active
and reflects the inverse of the data present at the A-input pins. When OEB is low, OEB is high, or Vg is typically
less than 2.5 V, the B port is turned off. The enable/disable logic partitions the device as two 3-bit sections and

one 1-bit section.

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DATA

current as of

date. Products conform to

specifications per the terms of Texss Instruments standard werr:
Production processing does not necessarMy include testing of

parametsrs.
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SN54FB2041, SN74FB2041
7-BIT TTL/BTL TRANSCEIVERS

SCBS172B -~ NOVEMBER 1991 - REVISED SEPTEMBER 1994

description (continued)

The A port operates at TTL-signal levels and has split input and output pins. The A outputs reflect the inverse
of the data at the B port when the A-port output enable, OEA, is high. When OEA is low or when Vg is typically
less than 2.5 V, the A outputs are in the high-impedance state.

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus. Currently, TMS and TCK are not connected
and TD! is shorted to TDO.

BIAS V¢ establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when V¢ is not connected.

The SN54FB2041 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74FB2041 is characterized for cperation from 0°C to 70°C.

FUNCTION TABLE

INPUTS
OEB OEB OEA

FUNCTION

Isolation

B data to AO bus

Al data to B bus
Al data to B bus, B data to AO bus

IT|I|xr|>xr
]I X|I X
I|jr|jlzT ) -
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SN54FB2041, SN74FB2041
7-BIT TTL/BTL TRANSCEIVERS

SCBS172B - NOVEMBER 1991 - REVISED SEPTEMBER 1994

logic symbolt
46
OEB G1
a7
JOEA ———EN2
___ 45
10EB ——— D 1EN3
20
20EA —— EN4
. 25
20EB ——— ™ 1ENS
24
30EA ————— EN6
___ 2
30EB ——— D 1ENY
] C
40
1A01 L¢4V2 1 f 1B1
51
18— 1o
52 38 _
2001 ———e4v4 1 281
2
2A ———————— 50
4 38
2A02 344— j—— 2B2
2812 ————————
6 34
2003 ———— ¢ j— 2B3
8
2A13 ———————
10 32
3001 ——44ve 1 f 3B1
9
AN ———— 70
12 30
302 — € T 382
14
3AI2 »8
16 —
3A03 —«— 383
18
3A13

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the RC package.
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functional block diagram
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2A02

JAR2

3A02

3AI13
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46 NG
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v )
51 NG o a
50 l/\li;l
25
D>
20 D
, {\/ ] N 38
52 \; '
s N L o IS 36
4 l/\;
8 ll> e S 34
: N
26
>
24 >
0 N *~— o 32
o /\JI;]—«
' N ’ I, 30
V- !
12
~N
18 '|> —J o 28
18 \IJ;I

Pin numbers shown are for the RC package.

B2
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SN54FB2041, SN74FB2041
7-BIT TTL/BTL TRANSCEIVERS

SCBS1728B - NOVEMBER 1991 - REVISED SEPTEMBER 1994

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

Supply voltage range, VoG -« v -05Vto7V
input voltage range, Vi: except BPOrt oot -12Vtio7V
BPOm L -1.2Vi035V

Input current range (except B por) . ... ... i —-40 mA to 5 mA
Voltage range applied to any B output in the disabled or power-off state ................. -05Vtobb5V
Voltage range applied to any output inthe high state  ....................... ... ...... -0.5VtoVge
Current applied to any single output in the low state: Aport ... ... ... ... ... .. ... ... .. ... ... 48 mA
Bport ... 200 mA

Operating free-air temperature range, Ta: SN54FB2041 ... ... ... .. .. . ... . ... ..., -55°C to 125°C
SN74FB2041 ... ... 0°Cto 70°C

Maximum power dissipation at Ty = 55°C (in still air) (see Note 1): RC package ................... 1.4W
Storage temMpPerature TANGE . ... ...\ .un ettt et e e e et -65°C to 150°C

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 beyond those indicated under “recommended operating conditions” is not

impli
NOTE

ed. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

1: The maximum package powser dissipation is calculated using a junction temperature of 150°C and a board trace length of 75 mils. For
more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology Data
Book, literature number SCBD0028B.

recommended operating conditions (see Note 2)

SN54FB2041 SN74FB2041 UNIT
MIN NOM MAX] MIN NOM MAX
vce, BIAS Vee,
8G Voo Supply voltage 45 5 5.5 45 5 5.5 \
i ) B port 1.62 . 23] 162 2.3
VIH High-level input voltage — e \
Except B port 2 i 2
‘ B port 0.75 £ 147) 078 1.47
VIL Low-level input voltage — \
Except B port 0.8 0.8
K Input clamp current L -18 -18 mA
IOH High-level output current AO port -3 -3] mA
AQ port s 24 24
oL Low-level output current — - mA
B port 100 100
TA Operating free-air temperature ~55 125 0 70 °C
NOTE 2:  Unused or floating pins {input or 1/0) must be held high or low.

PRODUC’

d.qﬁa
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7-BIT TTL/BTL TRANSCEIVERS
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54FB2041 SN74FB2041
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYpt Max
B port lj=-18 mA -1.2 -1.2
Vik — Voo =45V Y
Except B port I} =—40 mA -05 -0.5
loH=-1mA
VOH AO port Voo =45V \
IOH = -3 mA 256 33 25 33
loL =20 mA
AQ port Voo =45V
v IoL =24 mA 035 05 035 05|
oL e - a5y loL = 80 mA 0.75 11| 075 11
B port ce-* 1oL = 100 mA 115 115
) Except B port Ve =55V, V=55V L 50 50| pA
iyt Except B port Vo =55V, Vi=27V 50 50| uA
: Except B port v 55V Vi=05V -50 -50
I — = 5.
i B port cc V=075V i 100 Soo| M
1OH B port Voc=01065V, Vo =21V : 100 100 | A
lozH | AO port Voo =55V, Vo =27V 50 50 | pA
lozL | AO port Voo =55V, Vo=05V -50 -50| pA
i0s$ | AO port Voo =55V, Vo =0 -30 —-150| -30 -180 | mA
Al port to B port 25 40
I6c = Vg =55V, Io=0 mA
B port to AO port 65 65
Al port 35
Gi - V| = Vgg or GND pF
Control inputs 3
Co AO port Vo = Vgog or GND 6 pF
~ Voo =0tod5V 6 5
Gio B port per P1194.0 pF
Veg=45Vio55V 5 5

1 Al typical values are at Voo = 5 V, Ta = 25°C.
1 For IO ports, the parameters || and I)_ include the off-state output current.
§ Not more than one output should be sharted at a time, and the duration of the short circuit should not exceed one second.

live-insertion specifications over recommended operating free-air temperature range

SN54FB2041 | SN74FB2041
PARAMETER TEST CONDITIONS UNIT
MIN  MAX| MIN MAX
Voc=0t045V = 460 450
lcc (BIAS Vo) cc Vvg=0to2V, WA
VoG =45VY1055V V| (BIAS VGC) =4.5 V1055V 70 0
Vo Bpot | Ve =0, V| (BIAS VGG =45V 1055 V 162 .+ 21| 162 21| Vv
Vee =0, vg=1V, A )
B V| (BIAS VGG) = 45 V1065V .
lo Bpot INec-0t055V, OEB=-=0t00.8V o 100 100 M
Vg -01t022 V, OEB=01t05V 100 100

PRODUCT PREVIEW Information concerns products In the formative or
design phase of development Characteristic data end ofher
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switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

Vce=5V,
FROM TO o SN54FB2041 | SN7T4FB2041
Ta = 25°C
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN  TYP MAX| MIN MAX MIN  MAX
1 3 4.6 6 27 6.5
PLH Al B ns
tPHL 27 4.2 56 25 58
t . 22 3.7 5.5 1.8 6
PLH B AO ns
tPHL 2.6 4.1 5.9 22 79
1 38 53 7.1 3.3 7.4
PLH OEB B ns
tPHL 34 49 6.5 32 6.7
t 37 51 6.8 34 7
PLH OEB B8 ns
tPHL 29 4.4 6.2 2.4 6.4
t 1.8 33 5.1 " 1.5 5.6
idal OEA AD ns
tpzL 1.7 3.1 47 b 1.6 5
t 19 33 5| 13 53
PHZ OEA RO : ns
tpLz 1.1 26 4.3 0.9 4.7
Skew for any singie = =
tsk(p) channel tprL — tpLH | Alto B or Bto AD 0.5 ns
Skew between drivers s =
tsk(o) in the same package Alto BorB to AO 0.4 ns
) Rise time, 1.3Vto 1.8V _ 24 35 4.6 22 52
t Falltime, 1.8 V10 1.3V 8 1 2 3 1 34
tPR B-port input pulse rejection 1 1 ns
PRODUCT PREVIEW Information concerns products In the formative or
o !’;uﬂpgr.n:‘mo;ul n onpmllm lm':zmcrud:xumﬂ:r:‘ l.; i
change or dluonunuoglmuu products without notics. l TEXAS
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PARAMETER MEASUREMENT INFORMATION

21V
7V 16.5Q
From Output S1 From Output Test TEST S1
Under Test 50042 © Open Under Tast Polnt tPLH/tPHL Open
teLz/tpzL 7V
t it Open
CL =50pF 500 ¢ 30 pF PHZ/PZH
(see Note A) I ! (see Note A) T
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR 8 OUTPUTS
—————— 3v
input
{ses Note B) 1.5V 15V
oV
PHL 1
| H—J— tpLH
I I VoH
Output 155V 1.55V Output
——= VoL Control
VOLTAGE WAVEFORMS (see Note B)
PROPAGATION DELAY TIMES (A to B)
tpLz
Input /S N\ T —— 2v
Qutput
1.55V 155V
{see Note B} ! . S1at7y
| | (see Note C)
tPHL —ﬂ——ﬂ
: H——b‘l— tPLH tPZH —» -
' I VoH Output
Output 15V 15V (see Note C)
~—— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (B to A)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES (A port)

NOTES: A. Cy includes probe and jig capacitance.
B. Altinput pulses are supplied by generators having the following characteristics: TTL inputs - PRR < 10 MHz Zo=50¢t <2 5ns,
t<25ns. BTLinputs - PRR< 10 MHz, Z = 50 (), t, < 2.5 ns, < 2.5 ns.
C. Wavetorm 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 cutput control.
D. The outputs are measured one at a time with one transition per measurement

Figure 1. Load Circuits and Voltage Waveforms
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