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DS91D176/DS91C176
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Top View
Order Number DS91D176TMA, DS91C176 TMA
See NS Package Number MO8A
BARR
Order Number | Receiver Input Function Package Type
DS91D176TMA type 1 Data (OV threshold receiver) SOIC/MO8A
DS91C176TMA type 2 Control (100 mV offset fail-safe receiver) SOIC/MO8A

M-LVDS L > —/\DiE%E
EIA/TIA-899 M-LVDS JRA&IZIZ, Lo — 3D N33 2 FiFE

HELTHIET. #47 | OLY— SOyl R, A Type ! Type? sav
IEBEORIBEOH 5L BRIOEE (Vip/2) & T L EEIC R E
LIEHERDAL v aVRTF, 447 2 DL —8E, Vp/2 High High
L0b 100mV EVA T Ly MEESRAIN R EL THYET . 4 150mv
GAT 2 DLV —NICRESNIA T vy MEEL, £DAT) Vio 7 e 50 mv
U MB SN E X TR LI X T P I AT Low | V7
LSBT = A e — T RIS E L CORRER 2L ET, R —— p--——0V
N\ -50 mV
Low Low
24V

\\— Transition Region

FIGURE 1. M-LVDS Receiver Input Thresholds

www.national.com/jpn/ 2



R RKTER Note 1)

FT—E —MIFEM - MEFTHAORBITEHSINTVEE A,
EET SERNERERABRA EORBESBIEEL,

EIREE (Vee) — 03V ~+ 4V

I AT — 0.3V ~ (Vge + 0.3V)
RIAS AT — 03V ~ (Vg +03V)
FIA I E — 1.8V ~+ 4.1V
Ly — N A EIE — 1.8V ~+ 4.1V

Ly— A AERE — 0.3V~ (Vge + 0.3V)
R — VIR (+ 25 CRE)
SOIC /Sy /r—y
SOIC /$y/r—3 -
TAV—=T 47
PP (4 8. 24 A, 4. JEDEC)

833mW
+ 25 CLL T 6.67TmW/ C

0 A 150 °C /W

0 5c 63 °C /W
T R AR 150 °C
PRI b —65C~+ 150°C
BESEY

V—RIRE (N2 T4 7))

ESD it/ :
(HBM 1.5kQ. 100pF)

(EIAT0Q. 200pF)
(CDM 0Q . OpF)

HRBERY

BIREE (Vo)

AR TOEE
(HEEETITRAEEE )

ZBANEE Vip

LVTTL AJ)&EE
(High L ~/1) Viy

LVTTL AJJ&EE
(LOW L~ ) VIL

B ESE IR T,

FFRLOIRNRY . HEIREHESM O BIRE L ST VEE BB B2 %8 (Note 2. 3. 4. 8),

260 C

= 8kV
= 250V
= 1000V

R/ME REE RXE 8
3.0 33 36V

—14 +38 V
24V

2.0 Vee V
0 08 Vv
—40 +25 +8 C

9.1016SA/9.1AL6SA

Symbol | Parameter [ Conditions | min | Typ | max [unis
M-LVDS Driver
IV gl Differential cutput voltage magnitude R, =500, C, = 5pF 480 650 my
AV, Change In ﬂ.lffEI'EnliEH outpul voltage magnitude Figure 2 and Figure 4 _50 0 50 | mv
batween logic states
Vasiss Steady-state common-mode output vollage R, = 5001, G = 5pF 0.3 1.8 21 v
18V agss! Change in steady-state common-mode output Figure 2 and Figure 3 0 26 i
voltage between logic stales
Vosier Peak-to-peak common-mode output voltage (Mogipey @ S00KHz clock) 135 my
Vaoe Maximum steady-state open-circuit output voltage | Figure 5 0 2.4 v
Vaioe Maximum steady-state open-circuil oulput voltage 0 2.4 v
""'F-qm Voltage overshool, low-to-high level output A, = 50:1 C, = 5pF. Cp = 0.5pF 1.2Vee v
Ve Violtage overshoaol, high-to-low level output Figure 7 and Figure 8 (Nete 5) -0.2V, v
8
[ High-level input current (LVTTL inputs) Vi = 2.0V -15 15 pa
Iy Low-lavel input current (LVTTL inputs) ¥, =08V -15 15 pa
Vo Input Clamp Voltage (LVTTL inpuis) Iy =~-18mA -1.5 vV
log Ditferential short-circuit output current Figure &6 -43 43 mA
M-LVDS Receiver
Vir. Positive-going differential input voltage threshold | See Function Tables Type 1 20 50 my
Typa 2 84 150 mv
Vi Negative-going differential input voltage threshold | See Function Tables Type 1| -50 20 my
Type 2| 50 94 mb/
Veau High-level output voltage (LVTTL output) ey = —BMA, 2.4 27 v
Ve Low-level output voltage (LVTTL oulput) Iy = BmA 028 | D4 v
laz TRI-STATE output current W =0V or 3.6V =10 10 pa
lasa Shaort-circuit receiver outpul current (LVTTL output) |V = OV -48 -80 mA
M-LVDS Bus (Input and Output) Pins
Iy Transceiver input/output currant W, =38V, Vg=1.2V az pA
Vy=0Vor24V, Vg=12V =20 +20 pA
Wy==14V, Vy=12V =32 pa
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DS91D176/DS91C176

BRI (-o%)
FEFRLO7RWRY . HESREhES O FBIR R I S BB BRIRE 2 %15 (Note 2. 3. 4. 8),
Symbol Parameter Conditions Min Typ Max | Units
Ig Transceiver input/output current Vp=3.8V,V,=12V 32 HA
Vg=0Vor24v,V, =12V -20 +20 pA
Vg=-1.4V,V, =12V -32 pA
lag Transceiver input/output differential current (1, — Ig) V,=Vg, -1.4V SV <38V -4 +4 HA
IaoFF) Transceiver input/output power-off current V,=3.8V,Vg=12V,
DE =V g 32 pA
0V SV 1.5V
Va=0Vor24V,vy=12V,
DE = V¢ -20 +20 HA
0V SV 1.5V
Vao=-1.4V,Vg=1.2V,
DE =V -32 HA
0V SV =15V
) Transceiver input/output power-off current V=38V, V=12V,
DE = V¢ 32 pA
0V SV 15V
Vg=0Vor24Vv,V,=12V,
DE = V¢ -20 +20 pA
0V SV 15V
Vg=-1.4V,V, =12V,
DE =V -32 uA
0V SV 15V
IAB(OFF) Transceiver input/output power-off differential Vp=Vg -14VEV<38Y,
current (Iyoer) — lgore) DE = Vg -4 +4 pA
0V SV 15V
Ca Transceiver input/output capacitance V¢e = OPEN pF
Cg Transceiver input/output capacitance pF
Ca Transceiver input/output differential capacitance 57 pF
Cag Transceiver input/output capacitance balance
1.0
(CA/Cp)
SUPPLY CURRENT (V¢)
lecp Driver Supply Current R, =500, DE = V¢, RE = V¢ 20 29.5 | mA
lecz TRI-STATE Supply Current DE = GND, RE = V¢ 6 9.0 mA
lecr Receiver Supply Current DE = GND, RE = GND 14 18.5 [ mA
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RAYF T
FFER DR IRY . HESRE S o AR LB IR 25 (Note 3. 8).

Symbaol [ Parameter ] Conditions I Min ] Typ [ Max [ Units
DRIVER AC SPECIFICATION
Tpn Diffarential Propagation Delay Low to High  |R, = 500}, C, = 5 pF, 1.3 3.4 5.0 ns
Temit Differential Propagation Delay High to Low  |Cp = 0.5 pF 13 | 21 | s0 ns
Yo (snipl Pulse Skew I yp - IPHE,I (Note 5, Note 8 | Figure 7 and Figure 8 200 | 420 ps
lespa Part-to-Part Skew (Note 6, Note 5) 1.3 ns
Tpy (L) Rise Time (Nofe 5) 1.0 1.8 30 ns
Ina (L) Fall Time (Nole &) 10 1.8 3.0 ns
oy Enable Time (£ to Activa High) A, =500, C, =5pF, 8 ns
toz Enable Time (£ to Active Low Cp=05pF 8 ns
oz Disable Time (Active Low to Z) Figure 3 and Figure 10 B8 ns
lesiz Disable Time (Active High to Z) 8 ns
L Random Jitter, RJ (Nafe 5 100 MHz Clock Pattern (Nate 7) 25 55 | psrms
T Maximum Data Rate 200 Mbps
RECEIVER AC SPECIFICATION
ey Propagation Delay Low to High C, =15pF 20 4.7 75 ns
| Propagation Delay High to Low Figures 11, 12 and Figure 13 20 53 75 ns
tawoy (o) Pulsa Skew oy yp = lpupl (Mofe 5, Nale 5) 0.6 1.7 ns
Lo Part-to-Part Skew (Nofe 6, Note 5) 13 ns
Ty (L) Rise Time {Nole 5 0.5 1.2 25 ns
I (L) Fall Time (Nofe 9) 0.5 1.2 2.5 ns
tpzn Enable Time (£ to Active High) R, = 50041, C, =15 pF 10 na
- Enable Time (£ to Active Low) Figura 14 and Figure 15 10 fis
gz Dizable Time (Active Low to £) 10 ns
leniz Disable Time (Active High to Z) 10 ns
| Maximum Data Rate 200 Mbps
Note 1:  [ifF KIEM ) L3, ZOMEBALLT NAADLEERIETEZRMEDIL T, TASARIORIECER ICEIEST L2 KL TS
bITEHVETA, THAAAOMESMT TERNRHE] ORIV ESCOET,
Note 2: 7 /AR - EUTIHNIADERA ELERL, 73R - EVDBIRIVHSEIRAALERL TOET, FFLORWIRY, BEZTXTT 2D
T REIHELLTETT,
Note 3: ™ _RTOMREMIL, V=33V, Tp=25 CTHOETY,
Note 4: =7 —#>—Ni, EOEOE/ME ($7205H 0 1LV IEDE ) FTADHEDRKME (37205 0 1OELEEN TODLADE ) % i)
) &35, REFTOEBINESTOET,
Note 5:  tgkpi. ltprap — tpuipl & [HTF ¥ HRADILE LR Ty P ELH T3 2y VLD OARMHRIERF R O ZED KESER L TVET,
Note 6: T N\AAMAF2— tgps 1F. BUESHCODZEENRIHEIER I O F MEL R KREOZAELL TERSNTOET, AMEARIT, BRI OT S ARIZRH

U Vee BERSNTOT, BIfEREREN CIREZED 5 CUNOL @S ET,

Note 7: {55,
Note 8:
Note 9:

Mt BRI 20y 23 E EnEt A,

Cp (ZITHU RO ERENE E, Cp I n—7 DERENGENET,
B OHATRBIIL T EE A, FRIEZIRE T DB 7 UK U T T o 7B I AT I KO IRGE T 2T
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DS91D176/DS91C176

TAMEIRR &R

Power Supply

Power Supply

R./2

FIGURE 2. Differential Driver Test Circuit

Am=m——1

AV0os(ss) +

¢ § Vos(pp)

FIGURE 3. Differential Driver Waveforms

¢
R/2 T
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Driver ENABLED ;cL B |

A

¢ Od

3.32kQ

5

2 RL @
9 \./

3.32kQ

L O

B

Vary Viggr = 1.0V to 3.4V

FIGURE 4. Differential Driver Full Load Test Circuit
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TAMEIRR &R (--5%)

Power Supply

1.62kQ

V=VAorVB

Power Supply

\i E;

Vary Vipst - 1.0V to 3.4V

FIGURE 6. Differential Driver Short-Circuit Test Circuit

L
Tt

Driver ENABLED

Generator

500

FIGURE 7. Driver Propagation Delay and Transition Time Test Circuit
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DS91D176/DS91C176

Generator

500

DE N\

TAMEIRREERS (--%)
3V
D 1.5V 1.5V
ov
— tPLH [—
B
X)V (Differential)
A
A
90%
V
P(H)
Voirr ov
Voirr =A -8
10%
> i

FIGURE 8. Driver Propagation Delays and Transition Time Waveforms

i

T VOS(SS) TYF
R/2 _
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1
<

FIGURE 9. Driver TRI-STATE Delay Test Circuit

/— 3y
1.5v

A-B WHEN D = GND

A=B WHEN D = Vo

& 7
ov
—| tpyz — toy
~ 0.6V
50% 50%
ov
ov
50% 50%
~=-0.6V
— 7 — 7

FIGURE 10. Driver TRI-STATE Delay Waveforms
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TAMEIRREERS (--%)
A
Generator T B R R
G
500 500 |
— — Receiver ENABLED
FIGURE 11. Receiver Propagation Delay and Transition Time Test Circuit
B +1.3V
X)V Differential VID =200mV XH.ZV
A +1.1V
+0.2V
ov
Vio -0.2v
1 tun 1ty "’
| | Y
90% 90% OH
Veo
R 2
10%
VoL

"‘ tiw =

L

FIGURE 12. Type 1 Receiver Propagation Delay and Transition Time Waveforms

B +1.4V
X)V Differential Vip =400 mV XH.ZV
A +1.0V
+0.4V
+0.1V
Vig ~0.4V
1 tun 1 oL "’
| | Y
90% 90% OH
. Yee
2
10%

"‘ tw =

L

FIGURE 13. Type 2 Receiver Propagation Delay and Transition Time Waveforms
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DS91D176/DS91C176

TAMEIRR &R (--5%)

1.4V —O

1.0y —0O
B=1.2V O

Generator

FIGURE 14. Receiver TRI-STATE Delay Test Circuit

/1.5V 1.5\/\

tpzL

- tpLz <—_/ \50%
Vrest = Vee Y \

A=1.0V N tPHZ <_+
Vrgst = OV Y

L« tP7H

A=1.4V )
50%

FIGURE 15. Receiver TRI-STATE Delay Waveforms

3V

ov

Vee

GND

www.national.com/jpn/ 10




b E

DS91D176/DS91C176 Transmitting
Inputs Outputs
RE DE D B A
X 2.0V | 2.0V L H
X 2.0v | 08V H L
X 0.8V X z z
X—fEERL
Z—RA e — & IR
DS91D176 Receiving DS91C176 Receiving
Inputs Output Inputs Output
RE DE A-B R RE DE A-B R
0.8V | 0.8V | =40.05v H 0.8V | 0.8V | =40.15V H
0.8V | 0.8V | £_0.05v L 0.8V | 0.8V | <+0.05V L
0.8V | 0.8V ov X 0.8V | 0.8V ov L
2.0V | 0.8V X Z 2.0V | 0.8V X Z
X—HRERL X—HEERL
Z—A e = AR Z—EA e — L AR
DS91D176 Receiver Input Threshold Test Voltages
Applied Voltages Resulting Differential Input Resulting Common-Mode Receiver
Voltage Input Voltage Output
Via Vis Vio Vic R
2.400V 0.000V 2.400V 1.200V H
0.000V 2.400V -2.400V 1.200V L
3.800V 3.750V 0.050V 3.775V H
3.750V 3.800V -0.050V 3.775V L
-1.400V -1.350V -0.050V -1.375V H
-1.350V -1.400V 0.050V -1.375V L
H — High L~L
L—Low L~ o
HIPRIBIE, Ly —SMEA AT THHZE (RE =L) ZAHEELCTOET,
DS91C176 Receiver Input Threshold Test Voltages
Applied Voltages Resulting Differential Input Resulting Common-Mode Receiver
Voltage Input Voltage Output
Via Vig Vio Vic R
2.400V 0.000V 2.400V 1.200V H
0.000V 2.400V -2.400V 1.200V L
3.800V 3.650V 0.150V 3.725V H
3.800V 3.750V 0.050V 3.775V L
-1.250V -1.400V 0.150V -1.325V H
-1.350V -1.400V 0.050V -1.375V L
H—High L'~

L—Low L'~/ o
HIVIREEIZ, Ly — M A CTHhHZE (RE = L) ZRFEELTONET,

11
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DS91D176/DS91C176

50Q KUK TASDITaY Y - =L CHIE SN H B B,
Vee =33V, Ty =+25C,

Vee =33V, T =+25C

FIGURE 16. SOIC performance Characteristics
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CONTROLLING DIMENSION IS MILLIMETER
VALUES IN [ ] ARE INCHES
DIMENSIONS IN ¢ ) FOR RZFERENCE ONLY MO8A (Rev L)

Order Number DS91D176TMA, DS91C176TMA
See NS package Number MOSA
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