RS422 Transceiver
SC1604-0

Preliminary Datasheet

Version 1.0, April 2017




RS422 Transceiver (SC1604-0)

PRODUCT DESCRIPTION:
RS422 (SC1604-0) is a
differential line transceiver designed for
multi-point data  transmission standard
RS422 applications. The CMOS design
offers significant power saving over its

low power

FEATURES:

e Operates From Single 3.3V V¢

e Switching Rates up to S MHz
e Transmission Rate to 10 Mbps

o Designed for RS422 applications

o Fail safe feature guarantees high output

bipolar counterpart without sacrificing state when receiver inputs are left open.
ruggedness against ESD damage. It offers a ¢ Common Mode Output Voltage Range:
choice of active-high or active-low inputs. 0Vito 3V
The device 1is designed for line/bus
transmission at switching rates up to 5 MHz
DEVICE SUMMARY:
Silicon No. Package Pins Lead Finish Description Temp. range
SC1604-0 DIP 16 Gold RS422° 1 4010 +125°C
Transceiver
Table 1: Device Summary
PIN CONFIGURATION: LOGIC DIAGRAM:
v
outlvr | 1 E vddlvr -
, O txp
vsslvr | 2 EI resetb txin
vdd |3 EI vss Etxn
txp E E rxout
vss [3 72 vad $C1604
txin | 6 11} inn ginp
rxout
vdd [7 10] inp — Rx
txn [ (9] vss 0 inn

Figure-1: Device Pin diagram

Figure-2: Device Logic Diagram
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PIN DESCRIPTION:
SYMBOL PIN PIN DESCRIPTION
vdd 3,7,12 Supply Voltage (3.3V)
vddlvr 16 3.3V supply of LVR
resetb 15 Active low regulator reset
txin 6 Driver input
txp, txn 4,8 Driver outputs
rxout 13 Receiver output
outlvr | Output of LVR
Inp, inn 10, 11 Receiver inputs
vss & vsslvr 5,9,14 & 2 Ground (0V)

Table-2: Device Pin description

*0.1uF Capacitor must be between connected Ivrout and vsslvr Pins.

FUNCTIONAL TABLE:
Driver Receiver
Input Output Input Output
1 H L 1 0
0 L H 0 1

Table 3: Truth table

BASIC DC-PARAMETER TESTING & TEST CONDITIONS:

Test name Test Parameter Pins Tested Force Min Typ. Max Unit
ESD Diode Positive Diode 100uA 416.175 41.205 1 o
Test All Input /
Negative Diode Output Pins _100uA -569.982 -479.224
Allinputs Low | VYPP=33V 944.074
. VIL=0V
Static supply Ipp nA
current VDD = 3 3V
All Inputs High VIH=3 3V 944.074
Allinputs Low | Vo0~ 33V | 4541 4.749
Static supply Ipb Lvr mA
current of LVR
. VDD =3.3V
All Inputs High VIH=3 3V 4.541 4.673
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IIL Vin= 0V -0.170 -0.063
Inputs
txin, Resetb
Input Gate IH ( ) Vin= 33V -0.039 0.016
Leakage Test LA
(VDD =3.3V) _
IIL Inputs Vin= 0V -7.071 -2.924
nn, in
1H (inn, inp) Vin= 33V 2391 7561
Load =0.ImA 0.698 21.973
Vou Output Voltage Low = 01— oma 275.808 3itios | MV
. Load = -0.1mA 3.205 3.287
Vo Output Voltage High - "0 0 A 2.860 2.890 v
DRIVER ELECTRICAL AND SWITCHING CHARACTERISTICS
Symbol Parameter Test Condition Min | Typical | Max | Unit
R.=100Q Driver Input = 0V -2.537
v | Steady-State differential Refer Figure 3 | Driver Input = 3.3V 2.547
oD () output voltage Vem = 0V to 3V Driver Input = 0V -2.032
Refer Figure 4 Driver Input =3V 2.049 v
Change in magnitude of . _
AVones| | Steady-State differential Ro=100Q | Driverinput=0V 0.010
D .
output voltage between Refer Figure 3 Driver Input = 3.3V 0017
states
Differential  output Ry =100Q Positive Overshoot 7.933
CL=50pF
Vob RrING) voltage overshoot and Input PRR=S00KHz, %
undershoot 50% Duty Cycle Negative Overshoot 19.04
Refer Figure 6
v Peak-to-peak common- To be
oc®p) mode output voltage done
Vv Steady-state common- To be
0cEs) mode output voltage done
. Vop =3.3V
D ly T A
Ipp (D) ynamic Current Supply Test Input Pulse Rate = 5 MHz 49 m
Propagation delay time,
Lr | Jow-to-high-level output 62
ow-to-high-I€vel outpu R.=100Q ns
¢ Propagation delay time, CL =50 pF .
PHL high-to-low-level output '
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RECEIVER ELECTRICAL AND SWITCHING CHARACTERISTICS

Parameter Test Condition Min Typical | Max Unit
Input Sensitivity Ven=0to 3V 50 200 mV
Input Hysteresis Vewm= 1.65V, Refer Figure 9 43 mV

. Vpp = 3.3V
Dynamic Current Supply Test Input Pulse Rate = 5 MHz 4.8 mA
tPLH Propagation Delay 10.8 ns
tPHL Refer Figure 10 8.8 ns
Duty Cycle 49.88 %
DRIVER TEST CIRCUITS AND WAVEFORMS:
< 4 300 041%
[ > Y v | T e
x 3V D o 2R
' sl 11000 - Li| T
‘l OVerdV D} v '_-'_I 12|] 04
Z OV < Vigost) < 3.3V
*

Figure3: Driver VOD Test Circuit

; BEIIJ"" 1

Figure4: Driver VOC Test Circuit

3y
] 15V 1.5V
T —— Cy = 50 pF 220% Vi | -
Y
D Voo Cy Includes Fixture LH ™ -
t L3 ’ T | and Instrumentation 2
Inpul v S V7] 2R =1000 Capacitance

Generator | ! = 5002 < 2%

i k 2V

Generator: PRR = 500 kHz, 50% Duty Cyde, | <6ns, < 8ns, Z, =501}

Figure5: Driver Propagation Delay Test Circuit and Waveforms
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Tek Run _ —I= I _ | Trig’d
VoD :
B +

@ 1.00v e )
Value Mean Min Max Std Dev ‘ . . |
@D Frequency 500.0kHz 500.0k 500.0k 500.0k  8.159 : :
@ Rise Time 7.960ns 7.893n  4.746n  8.214n  436.3p [1-00}15 ][5-0005/$ J @ s *160mv]
@ rall Time  7.950ns  8.268n 7.455n  8.884n  272.7p 100k points
& +Duty 49.80% 40.92  49.88  40.99  46.69m
&P +over 7.933% 7.748 6.349  8.730  502.8m
&P Over 19.04% 18.13 16.67 19.84  770.5m

Figure6: The Driver VOD (Ring) Test Waveform
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b,
(2]
(b
Do . . . . . . d
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2 ATXIN pteemt]
AL Ut
& 2s50v Q )]
value Mean Min Max Std Dev
@D Frequency ———— Hz No period found
&P Rise Time 4.733ns  9.443n  4.450n 14.78n  3.488n
&P rall Time ——s No valid edge . . )
& Duty -———%  No . ref crossing . L . . , ; ) )
& +Over 12.00% 4.012  0.000  12.00  5.260 ‘[40-("15 ][5-0065/{; J @ —150mVJ
&P =Over 18.00%  5.945 0.000 18.01 7.803 100k points
Save Save Save Recall Recall I?asf\lgtr; File
Screen Image | waveform Setup waveform Setup Im:':lge Utilities

Figure7: Propagation delay time, low-to-high-level output
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Te)

B{vop

Run

Kol ey
aH

[Trig‘d

TXIN

250V Q )
Value Mean Min Max Std Dev |,

@D Frequency ———— Hz No period found
Rise Time -——-35 No valid edge
@D Fall Time 7.649ns 7.864n  7.200n 8.915n  275.6p ) .
+Duty —_———% No Jf ref crossing : : : :
& +Over 6.000% 6.943  5.882  10.20  1.177 ‘[100"15 MS-OUGSG J @ —150mVJ
&P +Over 18.00% 19.44 15.69 26.53 1.701 100k points

Save Save Save Recall @iﬁ'gt'; File 27 Mar 2017
Screen Image|| Waveform Setup waveform Image Utilities 14:18:43

Figure8: Propagation delay time, high-to-low-level output

RECEIVER TEST CIRCUIT AND WAVEFORM:

=14Vto 3.3V
rxout
Rx
inn ——
=165V

&

@ 500

inn
= 1.6V

Rxout
CRO Probe
;I; Capacitance Only

Figurel0: Receiver Propagation Delay Test Circuit
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A10.800ns

TekRun 1 | Trig'd
X & -11.200ns 2.240V
© -400.00ps 2.560 v

A320.0mV

1.00 V )
value Mean Min Max Std Dev
3 No period found
-
No valid edge
No L ref crossing : S T T : :
40.0ns 5.00GS/s a 1.92v
100k points
Save Save Save Racall Recall Aiﬁ'%’; File 27 Mar 2017
Screen lmage | waveform Setup waveform Setup Image Utilities 16:56:58

Figurell: Propagation delay time, low-to-high-level output

Tek Run [ 11 | Trig'd
) @‘. :
€ -8.4000ns 880.0mv
® 400.00ps 719.8mv
A160.2mV

A8.8000ns

RXQUT:

1.00V

&M H

)
Value Mean Min Max Std Dev |
No period found L L
40.0ns 5.00GS/s A" 1.92Vv
H ][mok points}[ J
Save Save Save Recall Recall ’f‘ii'gtg File 27 Mar 2017
Screen Image|| Waveform Setup waveform Setup Image Utilities

Figurel2: Propagation delay time, high-to-low-level output
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