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Quad RS-422 (SC1011-0)

PRODUCT DESCRIPTION:

Quad RS-422 (SC1011-0) is a differential line
driver. The enable function is common to all
four drivers and offers a choice of active-high
or active-low inputs. Each driver has a
separate input and output pins for full-duplex

bus communication designs. The device is

FEATURES:

e Operates From Single 3.3V V¢

e Switching Rates up to S MHz

e Transmission Rate to 10 Mbps

¢ Differential-State Outputs

e Designed for Multipoint Bus Transmission

e Common Mode Output Voltage Range: 0V

designed for balanced bus transmission at to 3V
switching rates up to 5 MHz
DEVICE SUMMARY:
Reference Package Pins Lead Finish
SC1011-0 DIP 16 Gold
Table 1: Device Summary
PIN CONFIGURATION: LOGIC DIAGRAM:
TXIN E = El Voo
Txpo |2 1] mons THEN  TXEND XN TXIN2 TXINA TXIND
TXND 3 E TXP3
Tx_END | 4 E THN3
Tt | 5 El TH_EN1
THP [ E THH2
M | T E THP2
Ghp | B EI THINZ $ & & 5 $ $
TKP3 TXN3  TXP2 TXN2  TXP1TXN1  TXPOTXNO
Figure-1: Device Pin Diagram Figure-2: Device Logic Diagram
PIN DESCRIPTION:
SYMBOL PIN PIN DESCRIPTION
VDD 16 Supply Voltage (3.3V)
TXINO, TXIN1, TXIN2,
TXIN3 1,7,9,15 Inputs
TXPO, T&gz TXP2, 2.6,10.14 Positive Outputs
TXNO, TXN1, TXN2,
TXN3 3,5,11,13 Complementary Outputs
TX ENO, TX ENI1 4,12 Enable Pins
GND 8 Ground (0V)
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Quad RS-422 (SC1011-0)

Table-2: Device Pin Description

FUNCTIONAL TABLE:
Device Power INPUTS OUTPUTS

ON/OFF Enable | Enable IN ouT ouT
ON L H X HI-Z HI-Z
ON H X L L H
ON X L L L H
ON H X H H L
ON X L H H L

OFF (0V) X X X HI-Z HI-Z

Table 3: Truth Table

BASIC DC-PARAMETER TESTING & TEST CONDITIONS:

Test name Test Parameter Pins Tested Force Min Typ. Max Unit
ESI% eDS}[ode Positive Diode All Tnput / 100uA 413.728 465.736 mV
Negative Diode Output Pins -100uA -521.587 _473.758
IIL
Input Gate VIN = 0V -56.2 52.2
Leakage Test All Inputs nA
VDD =3.3V
( ) 1H VIN = 33V 9.4 11
. VDD =3.3V
| All inputs Low VIL=0V - 4.5 5.0
Supply current bp mA
. VDD =3.3V
All Inputs High VIH=3 3V - 4.0 5.0
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Quad RS-422 (SC1011-0)

DRIVER ELECTRICAL CHARACTERISTICS

Symbol Parameter Test Condition Min | Typical | Max | Unit
RL=100Q Driver Input =0V -2.2449
v | Steady-State differential Refer Figurel0 |  Driver Input=3.3V 24419
oP s output voltage Vem=0Vto3V | Driver Input=0V 2.4505
Refer Figurell Driver Input = 3V 2.4460 Y,
Change in magnitude of . _
> . D Input = .01
AV, | Steady-State differential R =100 Q river Input =0V 0.01679
oD (SS) .
output voltage between Refer Figurel0 Driver Input = 3.3V 001374
states
RL =100 Q .
Positive Overshoot 2491
Vo c Differential output voltage CL=50pF OSTHVE LIVETSHO0 %
D (RING) Input PRR=500KHz, ?
overshoot and undershoot “l; 0% Duty Cele Negative Overshoot 2443
Refer Figure 13
Voc pp) Peak-to-peak common-mode Refer Figure 13 0.3
output voltage
- - . 1. 1.
Voc ss, Steady-state common-mode Refer Figure 13 5 8 v
output voltage
Change in Steady-state
AVoc (ss) common-mode output Refer Figure 13 -
voltage
) Driver Input = 0V 0.6984
Vou Output Voltage High RL.=100Q Driver Input — 3.3V 314057 y
B Driver Input = 0V 3.12683
Vo Output Voltage Low Re=100Q Driver Input = 3.3V 0.681609
. Vop =3.3V
D C Supply Test A
Ipp (D) ynamic Current Supply Tes Input Pulse Rate = 5 MHz 4 m
Izz) or High-impedance state TX_ENO=0, TX_ENI1 =1
Iv) output current Driver Input = 0/1 630 750 nA
. TXP -172
Driver Input =0
Lz or Short-circuit output current TXN 155 mA
Ives) Driver Input = 1 TXP 3.18
ver npu TXN 168
DRIVER SWITCHING CHARACTERISTICS
Test
Symbol Parameter Condition | Min Typical Max | Unit
Propagation delay time, low-to-
t .
i high-level output 24
o Propagation delay time, high- ~ 29
to-low-level output RL =100 Q
¢ Differential output signal rise | C. =50 pF 9 ns
i time
i Differential output signal fall 10
! time
Tsk(p) Pulse skew (|tprr-tpri|) 2
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Quad RS-422 (SC1011-0)

TYPICAL CHARACTERISTICS:

Run

Te Trig'd
.
[_, — e
@& 250v e @2 1
value Mean Min Max 5td Dev
@@ High 2.300V  2.300 2.300 2.300 0.000 ‘
@@ Low -2.600V —2.600 —2.600 —2.600 0.000 - P M N
@D Frequency 500.0kHz 500.0k 500.0k 500.0k 10.91 [1-00}15 ] [5-0005_"5 ] [ 2) 5 1.88 VJ
@ Rise Time  11.47ns  11.43n  11.34n  11.59n 77.66p 1M points
@ Fall Time 11.51ns  11.50n 11.41n 11.56n 44.42p
@ Over 24.91% 24.80 24.63 25.03 111.4m
@ —Over 24.43%  24.59 24.35 24.85 132.2m 11:58:19
Figure3: The Driver Output Overshoots
Tek Run Trig'd
i M, A A M, A,
e i W P e
Ll
4 —
@ 1.oov ¢ 2 )a
Value Mean Min Max Std Dev
@ High 1.852V 1.847 1.840 1.864 4.094m
@ Low 1.520¥ 1.521 1.513 1.530 2.686m : :
@ Frequency 934.9kHz Low signal amplitude [1-00H5 3.00GS/s ] [ 2 ;5 1.88 V]
@D Rise Time  23.36ns  Low signal amplitude 1M points
@ rall Time 1.967us  Low signal amplitude
@ +over 0.000%  0.000 0.000 0.000 0.000 20 Jan 2017
@ Over 0.000%  0.000 0.000 0.000 0.000 14:23:30

Figure4: The Driver Common-Mode Output Voltage
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Quad RS-422 (SC1011-0)

Tek Run Trig'd
@ -26.000ns -2.579V
® -2.0000ns —348.0mv
A24.000ns A2.231V
I—’ 8 -
(21
@ 250V @2 )h
value Mean Min Max Std Dev
@ High 2.250V  2.250 2.250 2.250 0.000 . ) ) )
@ Low -2.530V -2.550 -2.550 -2.550 0.000 . - - - R i T
2 200ns 5.00G5/s @ - o000V
2 1M points
2 No period found
2 20 Jan 2017
2 10:44:24
FigureS5: Propagation Delay Time, Low-to-High-Level Output
Tel Run _ _Trig’d
€ 978.00ns 2.199V
® 1.0000us -1.038V
A22.000ns A3.238V
2 e
@ 250V @2 )
Value Mean Min Max Std Dev
@ High 2,250V 2.250 2.250 2.250 0.000
@ Low -2.550 vV -2.550 -2.550 -2.550 0.000 —— — - —— -
2 200ns 5.00GS/s & 5 000V
2 1M points
2 No period found
2 20 Jan 2017
2 10:46:18

Figure6: Propagation delay time, high-to-low-level output
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Quad RS-422 (SC1011-0)

Tek Run | i ] - - i Trig'd
) : : @:e : : : : :
[a] 2.00000ns 1155V
® -7.00000ns —-1.747 V
A9.00000ns A2.902V
'_3 M
2y
@ 250v o @2 1
value Mean Min Max Std Dev
@ High 2.230V 2.250 2.250 2.250 0.000
@ Low —-2.330V -2,550 -2,350 -2.330 0.000 : : S : : — : — : :
2 [H)Uns ][5.0005:/5 ] @ - o0.00 v]
2 No valid edge 1M points
2 No period found
2 20 Jan 2017
2 10:50:42

Figure7: Differential output signal rise time

Tek Run ] - fi— - ] Trig'd
7 7 7 7 i
€ -6.0000ns 1.436 ¥V
3 4.0000ns —-2.003 Vv
A10.000ns A3.430V
Ly n

r’ L
@ 250V @2 )
value Mean Min Max Std Dev
@ High 2.250v  2.250 2.250 2.250 0.000
@ Low —2.550V —-2.550 —2.550 —2.550 0.000 : 2

2 200ns 5.00GS/s @ 0.00V
1M points
No period found
20 Jan 2017
10:53:32

NRNR

Figure8: Differential output signal fall time
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Quad RS-422 (SC1011-0)

Tek Run Trig'd
@ -1.0060us -1.970V
® -996.00ns 1.235 Vv
A10.000ns A3.214V
14 4
1
2,
@ 250V @2 )
Value Mean Min Max 5td Dev : :
@ High 2,250V 2.250 2.250 2.250 0.000 ) .
@ Low —-2.550V -2.550 -2.3550 -2.550 0.000 i — : — — : : —
2 200ns 5.00G5/s [ JAY 0.00 ¥V
2 1M points
2 No period found
2 20 Jan 2017
2 10:54:11

Figure9: Pulse Skew (|tpHL-tpLH]|)
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Quad RS-422 (SC1011-0)

TEST CIRCUIT AND SWITCHING WAVEFORMS:

{71

Voo

3000+:1%

AN

2120041% l
z ‘
'-‘_ﬁlﬁ"_

OV € Vigagt) € 3.3V

300 041%

ql— A A
Y
Il-b Y] ‘ \
0VordV — Voo R
Z| .1z | D
< OVor3v
Vi A
Vo W
)
i I

Figurel0: Driver Vop, Voltage, Current Figurell: Driver Voo Common Mode Loading

Vooiss:

0V Differential

00 +1%
T -ﬁ._‘ g .
% d
Input — d L
i O 500 +1% ] J
£ AN — T C
> Cy = 50 pF £20% |
Cy Includes Fudure and
Instrumentation Capacilance k
Input: PRR = 500 kHz, 50% Duty Cycle, { <@ns, § <6 ns, Z,= 5012
Figurel3: Driver Common-Mode Output Voltage
v
15V 15V
+ Cy = 50 pF +20% i | 8
Yi |
L [ Voo Cy Includes Fixture Py~ tp-d -
| § + ? | o and Instrumentation | “D Y
ity v, 2 z| ra_'.'“l =1004 Capacitance 90% 90%
Generator II > 50 (1 1% Voo v i | ov i
_+ : k 10% /| i 5 T
t-h =B

Ganarator: PRR = 500 kHz, 50% Duty Cyde, | <6ns, L, <8ns, 7y =500

Figurel4: Driver Switching and Voltage Waveforms
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PACKAGE INFORMATION:

Quad RS-422 (SC1011-0)

T o LEAD - Alloy-42 Or KOVAR
= 5 i with Au metallization.
MAX._ S 2 0096Max /
0816 - H- g 0osevAX. G
o = 0.08S5X0.009 = 28
= A o :3 [t
18 15 14 13 12 11 10 o8 ol P
LR Y e _ £
=
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) _ BRAZED
INDEX & By -Cu ALLOY
MARK q T p
L = s
T T =
Pin no. 01 02 03 04+ o5 | 06 A 07 e )
= Section A-A'
2
=]
Metal Lid (KOVAR Alloy= 42) . ra
o
«‘ '» DOS4ATYP| Y
v =
rd
1 S,
1 1 / e 3
L= 18
/ 4

__H__ 0,018+0,002 TYP. }-—*— 0.100£0.005
g 0.700£0,008 ——— =

IMPORTANT NOTICE
Semi-Conductor Laboratory (SCL) reserves the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and specifications, and to discontinue any product. Buyers should obtain
the latest relevant information before placing orders and should verify that such information is correct and complete.
Reproduction of significant portions of SCL information in SCL data sheets is permissible only if reproduction is
without alteration and is accompanied by all associated conditions, limitations, and notices. SCL is not responsible
or liable for such altered documentation.
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