Device Modeling Report

COMPONENTS: USB Switch
PART NUMBER: TC7USB31WBG
MANUFACTURER: TOSHIBA
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Circuit Configuration
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Power-Off Leakage Current Characteristics

Simulation resul
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Simulation Result]
Condition: Vec =0V, Vy=0t0o 3.6 V
Parameters Measurement Simulation %Error
lorr (UA) 5.0 4.977 -0.46
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Off-State Leakage Current Characteristics
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Simulation Result]
Condition: Vec =2.3t03.6 V, VIS =010 Vcc
Parameters Measurement Simulation %Error
Isz (UA) 5.0 5.0
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ON Resistance Characteristics
Simulation resul
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Simulation Result]
Condition: Vee = 3V, Iis = 30mAto Ve
Parameters Measurement Simulation %Error
Ron (Q) (Vis=0V) 4.5 4.612 2.49
Ron () (Vis=0.4V) 5 4.868 -2.64
Ron () (Vis=3.0V) 11 11.038 0.35
Ron (Q) (Vis=0.4V, 1V) 0.5 0.5 0.00
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Quiescent Supply Current Characteristics

Simulation resul
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Simulation Result]
Condition: Vee = 3.6V, Viy =Vee or GND
Parameters Measurement Simulation %Error
lcc (UA) 2.0 1.998 -0.10
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Propagation Delay Time Characteristics

Simulation resul

1 2
1.4VH 800mV + 2g
Input (D+, D-)
1.2VH 600mV A
1.0VH 400mV H 7
Output
0.8VH 200mV =
(HSD+, HSD-)
0.6VH 0V -+
0.4VH+ o>
-300mVv T T T T T
Os 0.4ns 1.2ns 2.0ns 2.8ns 3.6ns
o V(Output+) < V(Output-) v V(Input+)
Time
Evaluation circuif
vce vce
l Vce
— 3.3V
e L
o0+ O4spr 0 Output+
oo L.
GND
U1l _T_ R
_TC?USB31 BG :0
~o
Output-
J‘ cL1
1%
~o
PW =2n
PER =1
Simulation Result]
Condition: V¢c = 3.3V, C_ = 5pF
Parameters Measurement Simulation %Error
tpd (NS) mNote 1) 0.25 0.255 2.00
tske) (NS) 0.10 [Typ.] 0.05 -
tsk(o) (NS) 0.1[Typ.] 0 -
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Note 1: Propagation Delay Time Characteristics of TC7USB31FK are
model using transmission line model with TD=0.18n and ZO that is

matched with Zoyr of the input signal.
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Turn ON/Turn OFF Time Characteristics

Simulation resul
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Simulation Result]

Condition: Vcc =3.3V, R . =5Q, C_ =5pF
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USB2.0 Eye Pattern Characteristics
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Frequency Characteristics

Simulation resul
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