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1. General Description

The 74AVC4T245 is an 4-bit, dual supply transceiver
that enables bidirectional level translation.
The device can be used as two 2-bit transceivers or as a
4-bit transceiver. It features four 2-bit input-output ports
(nAn and nBn), a direction control input (nDIR), a output
enable input (n OE ) and dual supply pins (Vccea) and

Veee)). Both Vegay and Veegs) can be supplied at any
voltage between 0.8V and 3.6V making the device suitable
for translating between any of the low voltage nodes (0.8V,
1.2V, 1.5V, 1.8V, 2.5V and 3.3V). Pins nAn, n OE and nDIR
are referenced to Veca) and pins nBn are referenced to Vec
). A HIGH on nDIR allows transmission from nAn to nBn
and a LOW on nDIR allows transmission from nBn to nAn.
The output enable input (n OE ) can be used to disable the
outputs so the buses are effectively isolated.

The device is fully specified for partial power-down

applications using lorr. The lorr circuitry disables the output,

preventing any damaging backflow current through the
device when it is powered down. In suspend mode when
either Vcca) or Vg are at GND level, both nAn and nBn
are in the high-impedance OFF-state.

Features:

®  Wide supply voltage range:

VCC(A)I 0.8Vto 3.6V

VCC(B)I 0.8Vto3.6V

Suspend mode

Inputs accept voltages up to 3.6V

lorr circuitry provides partial Power-down mode operation

Specified from -40°C to +125C

Packaging information: SOP16/TSSOP16/DHVQFN16/VQFN16/MIS16

Ordering Information

. Operation MSL Ship,
Order number Package Marking TemperatureRange | Grade Quantity Green
74AVC4T245PW,118-JSM | TSSOP16 74AVC4T245 -40to 125°C 3 T&R,2500 Rohs

V1.0 Www.jsmsemi.com 1/26



|

SMSEMI 74AVCAT245PW,118-JSM
REMNMESHD 4-bit Dual Supply Translating Transceiver; 3-state

*

N

-

2. Block Diagram And Pin Description

2.1, Block Diagram
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Figure 1. Logic symbol
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Figure 2. Logic diagram (one 2-bit transceiver)
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2.2, Pin Configurations

Veew [ 1] 116] Veee)
1DIR E E 1CE Veew |I E Ve
20IR 3 4] 20€ o 5 2 1on
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et ] [+
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MIS16

Note: (1) This is not a supply pin, the substrate is attached to this pad using conductive die attach material.
There is no electrical or mechanical requirement to solder this pad. However if it is soldered the solder

land should remain tloating or be connected to GND.
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2.3+ Pin Description

Pin No.
SOP16/TSSOP16/ Pin Name Description
DHVQFNI16/VQFN16 Miste
1 3 Voo supply voltage A (nAn, n OE and nDIR inputs
are referenced to Vcca))
2 4 1DIR direction control
3 5 2DIR direction control
4 6 1A1 data input or output
5 7 1A2 data input or output
6 8 2A1 data input or output
7 9 2A2 data input or output
8 10 GND ground (0V)
9 11 GND ground (0V)
10 12 2B2 data input or output
11 13 2B1 data input or output
12 14 1B2 data input or output
13 15 1B1 data input or output
14 16 20E output enable input (active LOW)
15 | 10E output enable input (active LOW)
16 ) Veew) supply voltage B (nBn inputs are referenced to
Veem))

2.4, Function Table
H=HIGH voltage level; L=LOW voltage level, X=don’t care; Z=high-impedance OFF-state.

Supply voltage Input Input/Qutput!!!
Vcewy, Ve nOE"? nDIR?! nAn/? nBn!
0.8V to 3.6V L L nAn=nBn input
0.8V to 3.6V L H input nBn=nAn
0.8V to 3.6V H X zZ Z
GND!! X X Z Z
Note:

[1] If at least one of Veay or Ve is at GND level, the device goes into suspend mode.
[2] The nAn, nDIR and nOE input circuit is referenced to Vegay, The nBn input circuit is referenced to

Veem).
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamb=25"C, All voltage referenced to GND, unless otherwise specified)

Characteristic Symbol Conditions Min. Max. Unit
supply voltage A Ve - -0.5 +4.6 \%
supply voltage B Veeoe) - -0.5 +4.6 \%

input clamping current Lix Vi<V -50 - mA
input voltage Vi - -0.5 +4.6 A%
output clamping current Tok Vo<V -50 - mA

output voltage Vo Active mode!2IBI -0.5 Veeot0.5 V

Suspend or 3-state mode!'! -0.5 +4.6 A%
output current Io Vo=0V to Veco™ - +50 mA
supply current Icc per Vcea) or Vee) pin - 100 mA
ground current Ianp per GND pin -100 - mA

storage temperature Tsig - -65 +150 C
total power dissipation Pio: L - 500 mW
soldering temperature T 10s 260 T

Note:

[1] The minimum input voltage ratings and output voltage ratings may be exceeded if the input and output
current ratings are observed.

[2] Veco is the supply voltage associated with the output port.

[3] Vecot0.5V should not exceed 4.6V.

3.2+ Recommended Operating Conditions

Parameter Symbol Conditions Min. Typ. | Max. | Unit
supply voltage A Veew - 0.8 - 3.6 \%
supply voltage B Veem) - 0.8 - 3.6 A%

input voltage Vi - 0 - 36 A%

output voltage Vo sive mode’ 0 - Veco v

Suspend or 3-state mode 0 - 36 \Y

ambient temperature Tamb - -40 - +125 T
P R e AAY Vea=0.8V t0 3.6V : : 5 | nyv

Note:

[1] Vcco is the supply voltage associated with the output port.

[2] Vear is the supply voltage associated with the input port.

Www.jsmsemi.com
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3.3. Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamv=25C, voltages are referenced to GND (ground=0V), unless otherwise specified)!'1?]

Parameter Symbol Conditions Min. Typ. Max. | Unit
HIGH-level _ Io=-1.5mA;
output voltage Vo Vi=Vior Vi Vecay=Veesy=0.8V ) 0.6 ) v
LOW-level _ Io=1.5mA;
output voltage Vo Vi=Vin or Vi Veen=Veer=0.8V i 7 i v
input leakage I nDIR, n OE input; Vi=0V or 3.6V, i i 4 uA
current Vecia=Vees=0.8V to 3.6V
A or B port; Vo=0V or Vcco:
: ’ - - +2.5 A
Veeny=Veee=3.6 VP 4
OFF-state I suspend mode A port; Vo=0V or ) ) 425 UuA
output current 0z Veco; Veaa=3.6V; Veep=0VH |
suspend mode B port; Vo=0V or
- - +
Veco: Veea=0V; Veer=3.6VE 2.5 uA
A port;, Vi or Ve=0V to 3.6V, i i 11 UA
power_off [ Veca=0V; Veee)=0.8V to 3.6V
OFF
leakage current B port; Vior Vo=0V to 3.6V, i > ] UA
VCC[B)=0V; VCC(A)=O,8V to 3.6V
input C nDIR, n OE input; Vi=0V or 3.3V; ) 10 ) pF
capacitance Vecia=Veew=3.3V
input/output A and B port; Vo=3.3V or 0V, i i
capacitance Cuo Veeia=Veemy=3.3V 4.0 pF

Note:

[1] Vcco is the supply voltage associated with the output port.

[2] Vcar is the supply voltage associated with the data input port.

[3] For 1/O ports, the parameter loz includes the input leakage current.

V1.0 Www.jsmsemi.com 6/26
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3.3.2. DC Characteristics 2
(Tamy=-40"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified) %!

Parameter | Symbol Conditions Min. Typ. Max. Unit
Vcc1=0‘8V 0.70Vcc1 - 3 Vv
d ta . t VCC|=1.1V to 1.95V 0.65VCC] - - Vv
ata mnpu Vea=23V t0 2.7V 16 - - v
HIGH-level v Vea=3.0V to 3.6V 2 - - \%
input voltage tH Veea=0.8V 0.70Vcga - - v
LDIK VeeaE=1.1V to 1.95V 0.65Veea) - - v
nOE input Veea2.3V o 2.7V 1.6 - - \Y%
Veea=3.0V to 3.6V 2 - - %
Veer=0.8V - - 0.30Vca \Y
data input Veor=11V to 1.95V - - 0.35Vca \%
P Vea=23V 0 2.7V - - 0.7 v
LOW-level v Vear=3.0V to 3.6V - - 0.8 A%
input voltage L Veeia=0.8V - - 0.30Vcca \Y%
nDIR, Veca=1.1V to 1.95V - - 0.35Vecny |V
nOE input Veea=2.3V t0 2.7V - : 0.7 %
Veea=3.0V to 3.6V - - 0.8 A%
lo=-100uA;
Veew=Veen=0.8V to 3.6 | Vo0l |- - v
[o=-3mA;
VCC{A)=VCC(B)=1 AV 0.85 ) ) v
lo=-6mA;
HIGH-]GVE] VCC(A)=VCC(B)=1 4V 1.05 - - \Y
output Vou Vi=Vi or Vi — _
voltage lo=-8mA, 1.2 - - \%
Veca=Veor=1.65V
Io=-9mA:
’ 1.75 - - \%
VCC{A)=VCC(B)=2-3V
Io=-12mA;
> 23 - - A%
Vecia=Veew=3.0V
Io=100uA;
VCC(A)=VCC(B)=O.8V to 3.6V ) ) 0.1 v
Io=3mA;
> A - 0.25 A%
VCC(A)=VCC(B)=1 AV
lo=6mA;
LOW-level Veca=Veepy=1 4V i i 0.35 \j
output VoL V=V or Vi
voltage lo=8maA, - - 0.45 \Y%
VCC(A)=VCC(B)=1.65V
Io=9mA;
Vecww=Veemi=2.3V ) ) 9.55 v
Io=12mA:
i - - 0.7 A%
VCC{A)=VCC(B)=3.0V
input leakage L nDIR, n OFE input; Vi=0V or 3.6V; i i ol uA
current Veeia=Veemy=0.8V to 3.6V
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A or B port; Vo=0V or Vcco:
; ’ - - +5 A
Veeiay=Veew=3.6VH! u
OFF-state suspend mode A port; Vo=0V or Vcco;
output current Loz Veea=3.6V; Veee=0VEH ) ) *5 uA
suspend mode B port; Vo=0V or Vcco; +5 uA
VCC(A)=0V', VCC(B)=3.6V[3] ) 3
A port; Vior Vo=0V to 3.6V; Vceea=0V,
power-off Veos=0.8V to 3.6V - - 5 uA
leakage Torr
Strent B port; Vior Vo=0V to 3.6V; V=0V, ~ i 45 UA
VCC(A)=O.8V to 3.6V
VCC{A)=O.8V to 36V,
Veen=0.8V to 3.6V - - 10 ga
VCC(A)=1 1AV to 36\[,
A port, Veos=1.1V t0 3.6V - - 8 uA
V=0V or Vcc[;
lo=0A Veeay=3.6V; Veer=0V - - 8 uA
VCC(A)=0V; VCC(B)=3,6V -2 = - uA
Veen)y=0.8V to 3.6V,
Veon=0.8V to 3.6V - - 10 uA
supply _ Veew)=1.1V to 3.6V, . i
current lec B port, Veewy=l1.1V to 3.6V 8 uA
V]=OV or Vcc[;
Io=0A Veen=3.6V; Veen=0V -2 - - uA
Veeay=0V; Veery=3.6V - - 8 uA
A plus B port (IccayHeem)); Io=0A;
V=0V or Veer, Veea=0.8V to 3.6V, - - 20 uA
Veem=0.8V to 3.6V
A plus B port (IccayHeem)); To=0A;
V1=0V or VCCI; VCC(A)=1A 1V to 3,6V_', - S 16 uA
Vees=1.1V to 3.6V
Note:
[1] Vceo is the supply voltage associated with the output port.
[2] Vca is the supply voltage associated with the data input port.
[3] For 1/O ports, the parameter loz includes the input leakage current.
V1.0 Www.jsmsemi.com 8/26
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3.3.3. DC Characteristics 3
(Tamv=-40"C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified) 111!

Parameter

Symbol

Conditions

Min.

Max.

Unit

HIGH-level
input voltage

data input

VCC]:OA SV

0.70Vea

<

Veer=1.1V to 1.95V

0.65Vca

Veem2.3V 0 2.7V

1.6

Veer=3.0V to 3.6V

2

Vin

nDIR,
nOE input

VC(‘(A}=0. 8V

0.70Vceia

Veaa=1.1V to 1.95V

065V

Veein=2.3V 1o 2.7V

1.6

VCC(A):S,OV to 3.6V

2

LOW-level
input voltage

data input

Veer=0.8V

0.30Vca

Veer=1.1V to 1.95V

0.35Vca

Vee=2.3V o 2.7V

0.7

Veer=3.0V to 3.6V

0.8

vlL

nDIR,
nOE input

VC(‘(A)=0. 8V

0.30Veen)

Veaa=1.1V to 1.95V

0.35Veew

Veeay=2.3V 0 2.7V

0.7

Veea=3.0V to 3.6V

0.8

HIGH-level
output
voltage

Vou

V=V or Vi

1():— 1 OOLLA,
Veca=Vees=0.8V to 3.6V

Veeo-0.1

< <L =<l=<l=<=gl=g=g<]<]<|<|IgI<]<

]()=—3 mA;
Veenay=Veer=1.1V

0.85

<

lo=-6mA;
Vecay=Veemy=1.4V

1.05

lo=-8mA;
VCC(A):VCL‘(B):] .65V

1.2

To=-9mA;
V(_‘(_‘(A)=V(_‘(_‘(B}=2.3V

1.75

I()=— 1 2mA;
VCL‘(A):VCC(B}:3 oV

2.3

LOW-level
output
voltage

VoL

Vi=Vim or Vi,

I():] OOUA;
Veca=Vees=0.8V to 3.6V

0.1

[o=3mA;
Veeca=Veem©=1.1V

0.25

Io=6mA;
Veca=Veemy=1.4V

0.35

[o=8mA,
VCC(A):VL‘C(B):] 65V

0.45

I():QmA;
VCC(A):VCC(B):Z.?!V

0.55

I():l ZmA;
Vecnay=Veem=3.0V

0.7

input leakage
current

I

nDIR, nOE input; Vi=0V or 3.6V,
Vecrn=Veem=0.8V to 3.6V

+5

uA

V1.0
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A or B port; Vo=0V or Vcco;
] > - - i30 A
Veenay=Veew=3.6VH u
OFF-state suspend mode A port; Vo=0V or Vcco;
output current Loz Veeia=3.6V; Veea=0VE - - +30 uA
suspend mode B port; Vo=0V or Vcco; N
Veea=0V; Veep=3.6VE! i i 30 uA
A port; Vior Vo=0V to 3.6V; Vcca=0V;
p?\:ir-off : Veam=0.8V t0 3.6V - - =30 uA
cakage OFF
whrrent B port; Vior Vo=0V to 3.6V, Vceg=0V, i i 130 UA
VCC(A)=0,8V to 3.6V
VCC(A)=0‘8V to 3.6V,
Veem=0.8V to 3.6V ) ) >3 A
VCC(A)=1 AVt 3.6V,
A port, Vees=1.1V t0 3.6V - - 50 uA
V[=0V or VCCI;
Io=0A Veeay=3.6V; Veew=0V - - 50 uA
VCC(A;FOV', VCC(B)=3.6V -12 - - uA
Veeay=0.8V to 3.6V,
Vees=0.8V to 3.6V - - >3 uA
supply Veea=1.1V t0 3.6V,
current lee B port, Veee=1.1V to 3.6V ) ) >0 uA
V[=OV or VCCI',
[o=0A Veea=3.6V; Veee=0V -12 - - uA
Veeay=0V; Veery=3.6V - - 50 uA
A plus B port (Iecaytleem)); 1o=0A;
V1=0V or Vcc[; VCC(AFO.SV to 3.6V', - - 70 uA
VCC(BFO.SV to 3.6V
A plus B port (IccaytIcem) ) Io=0A;
V=0V or Vccr;, Veca=1.1V 1o 3.6V, - - 65 uA
Veor=l. 1V to 3.6V
Note:

[1] Vcco is the supply voltage associated with the output port.
[2] Vear is the supply voltage associated with the data input port.
[3] For I/O ports, the parameter oz includes the input leakage current.

V1.0 Www.jsmsemi.com 10/26



|

SMSEMI 74AVCAT245PW,118-JSM
REMNMESHD 4-bit Dual Supply Translating Transceiver; 3-state

*

-

Typical total supply current (Iccaytlccw))

Vo) \
Vo) Unit
ov 0.8V 1.2V 1.5V 1.8V 2.5V 3.3V

ov 0 0.1 0.1 0.1 0.1 0.1 0.1 uA
0.8V 0.1 0.1 0.1 0.1 0.1 0.3 1.6 uA
1.2V 0.1 0.1 0.1 0.1 0.1 0.1 0.8 uA
1.5V 0.1 0.1 0.1 0.1 0.1 0.1 0.4 uA
1.8V 0.1 0.1 0.1 0.1 0.1 0.1 0.2 uA
2.5V 0.1 03 0.1 0.1 0.1 0.1 0.1 uA
33V 0.1 1.6 0.8 04 0.2 0.1 0.1 uA

3.3.4. AC Characteristics 1
(Tamv=25°C, Veca=Vecm), voltages are referenced to GND (ground=0V), unless otherwise specified)!' 11!

Veewy=Veem)
0.8V | 1.2V | 1.5V | 1.8V | 2.5V | 3.3V

Parameter | Symbol Conditions

A port: (direction nAn to nBn);

output enabled 02 0.2 02 02 0.3 0.4 pF

A port: (direction nAn to nBn);

output disabled 0.2 0.2 0.2 0.2 0.3 04 pF

A port; (direction nBn to nAn);

outputengbled 9.5 9.7 9.8 9.9 10.7 | 11.9 pF

A port; (direction nBn to nAn);

output disabled 0.6 0.6 0.6 0.6 0.7 0.7 pF

power
dissipation Crp
capacitance

B port: (direction nAn to nBn);

output enabled 93 ¥ 9.8 9.9 10.7 | 119 pF

B port: (direction nAn to nBn);

output disabled 43 0.6 0.6 0.6 0.7 0.7 pF

B port: (direction nBn to nAn);

output enabled 02 0.2 02 02 0.3 0.4 pF

B port: (direction nBn to nAn);

output disabled 0.2 0.2 0.2 0.2 0.3 04 pF

Note:

[1] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Ppo=Cppx Ve xfixN+E(Cr xVec? xf,) where:

fi=input frequency in MHz;

fy=output frequency in MHz;

Ci=load capacitance in pF;

Vec=supply voltage in V:N=number of inputs switching;>
(CLxVcc?xfo)=sum of the outputs.

[2] f=10MHz; Vi=GND to V¢c; t=t=1ns; C;=0pF; Ry=cQ).

V1.0 Www.jsmsemi.com 11/26
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3.3.5. AC Characteristics 2
(Tamb=25°C, Veea=0.8V, voltages are referenced to GND (ground=0V), unless otherwise specified)!'!

A%
Parameter Symbol Conditions 08V 1 12v | 15V CC(BI].SV 55V | 33V Unit
propagation . nAn to nBn 14.5 73 6.5 6.2 59 6.0 ns
delay pd nBn to nAn 145 | 127 | 124 | 123 | 121 | 120 | ns
A A nOEto nAn 143 | 143 | 143 | 143 | 143 | 143 ns
disable time tdis —
nOE to nBn 170 | 99 9.0 94 9.0 97 ns
_ nOE to nAn 182 | 182 | 182 | 182 | 182 | 182 ns
enable time ten —
nOE to nBn 192 | 107 | 98 96 97 | 102 ns

Note:
[1] tpa is the same as tpry and tpmr; tais is the same as tp1z and tpuz; ten is the same as tpzr, and tpzn.

3.3.6. AC Characteristics 3
(Tamv=25"C, Vei)=0.8V, voltages are referenced to GND (ground=0V), unless otherwise specified)!!!

.. Voo .
P t Symbol Condit Unit
arameter | Symno onditions o ev [ 12V | 15V | 1.8V | 25V | 33v | ™
propagation ) nAn to nBn 145 | 127 | 124 | 123 | 121 | 120 | ns
delay o nBn to nAn 145 | 73 6.5 6.2 59 6.0 ns
_ _ nOE to nAn 143 | 55 4.1 4.0 3.0 35 ns
disable time tais —
n OE to nBn 170 | 138 | 134 | 131 | 129 | 127 | ns
_ nOE to nAn 182 | 56 | 40 32 24 22 ns
enable time ten —
nOE to nBn 192 | 146 | 141 | 139 | 137 | 136 | ns

Note:
[1] tpa is the same as tpLu and tpur; tais 1S the same as tprz and teuz; ten is the same as tpzr and tezn.

V1.0 Www.jsmsemi.com 12/26
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3.3.7- AC Characteristics 4
(Tamy=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)!)

Veee
Parameter | Symbol | Conditions | 1.2V0.1V 1.5V=0.1V l.SV:tl;.;SV 25V+02V | 3.3VX0.3V | Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Veew=L1V to 1.3V
propagation | | nAntonBn | 05 | 94 [ 05 | 71 [ 05 [ 62 [ 05 [s2]os [51]ons
delay P nBntonAn | 05 9.4 05 89 | 05 8.7 0.5 84 0.5 82 | ns
disable nOEtonAn | 1.8 | 109 | 1.8 [ 109 [ 18 [ 109 | 18 [ 109 | 18 | 109 | ns
time W ObtonBn| 19 | 124 | 19 | 96 | 19 | 95 | 14 | 8.1 12 | 91 | ns
enable nOEtonAn | 14 | 128 | 14 | 128 | 14 [ 128 | 14 [ 128 | 14 | 128 | ns
time fen nOEtonBn | 1.1 | 133 | 11 [ 100 | 11 | 89 | 10 | 79 | 10 | 77 | ns
Vecw=1.4V to 1.6V
propagation | nAntonBn | 03 | 89 [ 03 [ 63 [ 03 [ 52 | 03 [ 42 | 03 [ 42 | ns
delay pd nBntonAn | 0.7 7.1 07 | 63 0.5 6.0 04 | 57 0.3 56 | ns
disable nOEtonAn | 1.8 [ 102 | 18 [ 102 ] 15 [ 102 | 13 | 102 | 16 | 102 | ns
time b OFwonBnl 19 | 113 | 19 | 103 | 19 | 91 | 14 | 74 | 12 | 76 | ns
enable nOEtonAn | 1.1 | 94 | 14 | 94 [ 1.1 [ 94 | 07 [ 94 | 04 | 94 | ns
time fen nOEtonBn | 14 | 121 | 14 | 96 | 1.1 | 77 | 09 | 58 | 09 | 56 | ns
Veea=1.65V to 1.95V
propagation | nAntonBn | 01 | 87 | 01 | 60 [ 01 [ 49 [ o1 [ 39 [ 03 [ 39 | ns
delay pd nBntonAn | 06 62 0.6 53 0.5 49 03 46 0.3 45 ns
disable nOEtonAn | 18 | 86 | 16 | 86 | 18 | 86 | 13 | 86 | 16 | 86 | ns
time fas nOEtonBn | 17 | 109 | 17 | 99 | 16 | 87 | 12 | 69 | 10 | 69 | ns
enable nOEtonAn | 10 | 72 | 10 | 72 [ 10 [ 72 | 06 | 72 | 04 | 72 | ns
time ter nOEtonBn | 12 [ 117 | 12 [ 92 | 10 | 74 | 08 | 53 | 08 | 46 | ns
Veew=2.3V to 2.7V
propagation | nAntonBn | 0.1 | 84 | o1 [ 57 [ o1 | 46 | 02 [ 35 | 01 | 36 | ns
delay pd nBntonAn | 0.6 52 06 | 42 | 04 | 39 02 | 34 0.2 3.3 ns
disable nOEtonAn | 10 | 62 | 10 | 62 | 10 | 62 | 10 | 62 | 10 | 62 | ns
time s nOEtonBn | 15 | 104 | 15 | 88 | 13 | 82 | 1.1 | 62 | 09 | 52 | ns
enable nOEtonAn | 07 | 48 | 07 | 48 [ 07 | 48 | 06 | 48 | 04 | 48 | ns
time Y OEtonBn| 09 | 113 | 09 | 88 | 08 | 70 | 06 | 48 | 06 | 40 | ns
Veew=3.0V to 3.6V
propagation | nAntonBn | 01 | 82 | 01 [ 56 [ o1 [ 45 | o1 [ 33 | 01 [ 29 | ns
delay pd nBntonAn | 0.6 5.1 06 | 42 | 04 | 34 | 02 | 30 | 01 28 | ns
disable nOEtonAn| 07 | 56 | 07 | 56 | 07 | 56 | 07 | 56 | 07 | 56 | ns
time G ChtonBn| 14 | 102 | 14 | 93 | 12 | 81 | 10 | 64 | 08 | 62 | ns
enable nOEtonAn | 06 | 38 | 06 | 38 [ 06 | 38 | 06 | 38 | 04 | 38 | ns
time e OFtonBn| 08 | 113 | 08 | 87 | 06 | 68 | 05 | 47 | 05 | 38 | ns
Note:

[1] tpq 1s the same as tpry and tpui; tais 1S the same as tp 7 and tpuyz; ten is the same as tpz1 and tpzu.
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3.3.8. AC Characteristics 5
(Tamp=-40"C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified)!]

Veew)
Parameter | Symbol | Conditions 1.2V+0.1V 1.5V+0.1V 1.8V+0.15V 2.5V0.2V 3.3V+0.3V | Unit
Min. | Max. | Min. [ Max. | Min. | Max. | Min. | Max. | Min. | Max.

Vecay=1.1V to 1.3V

propagation | nAntonBn | 05 [ 104 ] 05 [ 79 J 05 [ 69 [ 05 [ 58 [ 05 | 57 | ns
delay o nBntonAn | 05 | 104 | 05 [ 98 [ 05 [ 96 [ 05 [ 93 [ 05 | 91 | ns
disable . nOEtonAn | 18 | 120 | 1.8 [ 120 | 18 [ 120 | 1.8 | 120 | 1.8 | 120 | ns
- dis pum—
time nOEtonBn | 19 | 137 19 106 | 19 [ 105] 14 [ 90 | 12 [ 101 | ns
enable t nOEtonAn | 14 | 141 | 14 [ 141 | 14 [ 141 | 14 [ 141 | 14 | 141 | ns
time en

nOEtonBn | 11 | 147 | 11 [ 110 | 11 | 98 | 1.0 | 87 | 10 | 85 | ns
Vecay=1.4V to 1.6V

propagation . nAntonBn | 03 98 0.3 7.0 0.3 58 0.3 47 03 | 47 ns
delay w nBntonAn | 0.7 7.9 0.7 7.0 0.5 6.6 0.4 6.3 0.3 6.2 ns
disable . nOEtonAn | 1.8 11.3 18 [ 113 15 11.3 1.3 11.3 16 | 113 | ns

- dis prm—
time nOEtonBn | 19 125 | 19 | 114 ] 1.9 | 101 1.4 8.2 12 8.4 ns
enable ) nOEtonAn | 1.1 104 | 14 | 104 ] 11 104 | 07 | 104 | 04 | 104 | ns
time | nOEtonBn| 14 | 133 14 |106| 11 | 85 | 09 | 64 | 09 | 62 | ns

Veeay=1.65V to 1.95V

propagation | nAntonBn | 0.1 96 | 0.1 6.6 | 0.1 54 | o1 43 | 03 | 43 | ns
delay "d nBntonAn | 0.6 69 | 06 | 59 [ o5 | s4 | 03 | 51 03 | 50 | ns
disable . nOEtonAn | 1.8 95 1.6 95 1.8 95 1.3 95 1.6 9.5 ns
. dis pu—
time nOEtonBn | 17 | 120 | 17 [ 109 ] 16 | 96 12 | 76 10 | 76 | ns
enable ) nOEtonAn | 1.0 8.0 10 | 80 | 10 | 80 | 06 | 80 | 04 | 80 | ns
time en

nﬁto nBn 1.2 12.9 1.2 10.2 1.0 8.2 0.8 59 0.8 5.1 ns
Vee@a)y=2.3V to 2.7V

propagation . nAntonBn | 0.1 93 0.1 6.3 0.1 5.1 0.2 40 0.1 4.0 ns
delay o nBntonAn | 06 58 06 | 47 0.4 43 0.2 39 02 | 38 ns
disable . nOEtonAn | 1.0 6.9 1.0 6.9 1.0 6.9 1.0 6.9 1.0 6.9 ns

: dis —
time nOEtonBn | 15 115 | 15 | 104 ] 13 9.1 1.1 6.9 09 | 58 ns
enable ) nOEtonAn | 0.7 53 0.7 53 0.7 53 0.6 53 0.4 53 ns
time - nOEtonBn | 09 124 | 09 9.7 0.8 7.7 0.6 53 06 | 44 ns

Veeay=3.0V to 3.6V

propagation . nAntonBn | 0.1 9.1 0.1 6.2 0.1 5.0 0.1 38 0.1 33 ns
delay w nBntonAn | 06 5.7 06 | 47 0.4 39 0.2 34 0.1 3.3 ns
disable ) nOEtonAn | 0.7 6.2 0.7 6.2 0.7 6.2 0.7 62 0.7 6.2 ns
: dis —
time nOEtonBn | 1.4 11.3 1.4 10.3 1.2 9.0 1.0 7.1 0.8 6.9 ns
enable . nOEtonAn | 0.6 42 06 | 42 | 06 | 42 06 | 42 04 | 42 ns
time en

nOEtonBn | 0.8 124 | 08 9.6 0.6 75 0.5 52 0.5 42 ns

Note:

[1] tpa is the same as teLu and tpur; tais 1S the same as tprz and teuz; ten is the same as tpzr and tezu.
Address:Building B4 NO.777 Jianzhu Road.Binhu District, Wuxi City,Jiangsu Province
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4, Testing Circuit
4.1, AC Testing Circuit

\= hN
Vi — 5%
negative Vi
pulse
O\/ (’1096
—| t |e—
—» t |- t; |-
Vi ~90%
positive
pulse Vu Vu
oV —10% —
tw
VExt
Vee
| F{L

<

DUT

Figure 3. Test circuit for measuring switching times

Ri=Load resistance.

C=Load capacitance including jig and probe capacitance.
Rr=Termination resistance.

Vext=External voltage for measuring switching times.

4.2, AC Testing Waveforms

Vi
nAn,nBn input NFVM
GND J

\/OH

PHL PLH

nBn,nAn output Vi

\/OL
Figure 4. The data input (nAn, nBn) to output (nBn, nAn) propagation delay times
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)
B&
S
1
4o
E

V| &
- VM L

nEinput
GND ——
[ tpLz — —  tex
Veeo
output
LOW-to-OFF Vi
OFF-to-LOW
VOL I Vx
v tphz — tpzn
OH ne
output Vy
HIGH-to-OFF Vi
OFF-to-HIGH
GND
outputs . outputs outputs
enabled disabled enabled

Figure 5. Enable and disable times

4.3+ Measurement Points

Supply voltage Input!!! Output??!
Veeny, Veem) Vm Vm Vx Vy
0.8Vto 1.6V 0.5Vear 0.5Veeo Vo +0.1V Vour-0.1V
1.65V 10 2.7V 0.5Vcal 0.5Vceo Vor+0.15V Vou-0.15V
3.0Vto36V 0.5Vcar 0.5Vceo Vor+0.3V Vou-0.3V
Note:

[1] Vca is the supply voltage associated with the data input port.
[2] Veco 1s the supply voltage associated with the output port.

4.4, Test Data

Supply voltage Input Load Vexr
Vecy Veem) Vit | AtAVE CL Ry tpLi, tPHL tpzi, truz tpzrs terz®!
0.8V to 1.6V Vea | <1.0ns/V | 15pF 2kQ open GND 2Vcco
1.65Vto 2.7V Vea | £1.0ns/'V 15pF 2kQ) open GND 2Vceco
3.0Vto3.6V Vea | £1.0ns/V | 15pF 2kQ open GND 2Veco
Note:

[1] Vecr is the supply voltage associated with the data input port.
[2] dV/dtz1.0V/ns
[3] Vceo 1s the supply voltage associated with the output port.
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5. Characteristic Curve
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a. Propagation delay (A to B); Vcca=0.8V b. Propagation delay (A to B); Vce@=0.8V
(1) Veem™0.8V (1) Veen=0.8V
(2) Veem=1.2V (2) Veew=1.2V
(3) Veey=1.5V (3) Veepy=1.5V
(4) Veery=1.8V (4) Veepy=1.8V
(5) VCC[B)=2.5V (5) VCC[B)=2.5V
(6) Veemy=3.3V (6) Vcemy=3.3V

Figure 6. Typical propagation delay versus load capacitance; Tamb=25C
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a. LOW to HIGH propagation delay (A to B); b. HIGH to LOW propagation delay (A to B);
Veew=1.2V Vecay=1.2V
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Figure 7. Typical propagation delay versus load capacitance; Tamy=25C
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Figure 8. Typical propagation delay versus load capacitance; Tamy=25C
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Figure 9. Typical propagation delay versus load capacitance; Tyny=25C
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6. Package Information
6.1. SOP16

D

jN il i i g

Al AZ

daddddgddd

Mim

THHIHETE

2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
Cc 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
L 0.35 0.89
0 0° 8°

o
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6.2, TSSOP16

f : — [
Ininimimininlui] c%g%\

L
Al |AZ
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T 1
-
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111
-
11
I —

:

(=
3

——
4
1T
[ ——
———
——
 ——
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2023/12/A Dimensions In Millimeters
Symbol Min Max
A — 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°
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6.3. DHVQFNI16

[Flecclc]
(A} o] CINys SO
e~ | | |
- - n
I 1 _“::I'
‘ — |~—A3
A2
(Sloodc] TOP VIEW SIDE VIEW
[@]eee@[C]AE]
8 o 9
s YUY A
LY\
= |
o d |
=g
Lo | |4
2 [ N ‘ ﬂ\ s
L(14%) L EXPOSED
~ THERMAL PAD
BOTTOM VIEW
2023/12/A Dimensions In Millime ters
Symbol Min Max
A 0.80 1.00
Al 0.00 0.05
A2 0.60 0.70
A3 0.20
D 2.40 2.60
E 3.40 3.60
e 0.50
b 0.18 0.30
L 0.30 0.50
D1 0.85 1.15
El 1.85 2.15
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6.4, VQFNI16
i D
uuuuul
-5 / 0, 400 C
et E1 b E
'5‘ D1 C O
0han0n
e
A2
A |
OO0 0000
A1
2023/12/A Dimensions In Millime ters
Symbol Min | Max
A 0.75
Al 0.05
A2 0.203
b 0215 | 0265
D 4.00
DI 2525 | 2575
E 3.50
El 2.025 2.075
e 0.475 0.525
el 1.475 1.525
L 0.40
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6.5, MISI16

D e, L1
HRUEA]
N12
NG
NE b|_ N5
TOP VIEW BOTTOM VIEW
=
SIDE VIEW
2023/12/A Dimensions In Millime ters
Symbol Min Max
A 0.45 0.55
Al 0 0.046
A3 0.11
D 1.75 1.85
E 2.55 2.65
k 0.15
b 0.15 | 025
e 0.40
L 0.35 0.45
L1 0.45 0.55

N7

N4
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7. Statements And Notes

7.1+ The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements

Cadm
Mercur / . .
Lead N Hexaval ' quy bro Dibuty] Butylbe | 1i-2-et )
and y and ent qujy bro | minate bitha nzyl hylhex Diisobu
Part name mercur . chromiu | minated | d phthala 1l tyl
lead i cadmi . ) te p yl
y um m biphenyl | biphen te phthala phthala
compo ;
unds f]?)rdnspo comp compoun| s yl te te
ounds ds ethers
Lead frame o o o o o o o o o) o
Plastic resin o o o) o 0 0 o o o) [s)
Chip o o o o o o o o o !
The lead o o o] o o o o o o o
Plastic sheet
. o o o o o) o) o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanation of the following the SJ/T11363-2006 standard.

x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
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Revision History

Rev. Change Date

V1.0 Initial version 212312024

Important Notice

JSMSEMI Semiconductor (JSMSEMI) PRODUCTS ARE NEITHER DESIGNED NOR
INTENDED FOR USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL
DEVICES OR SYSTEMS UNLESS THE SPECIFIC JSMSEMI PRODUCTS ARE SPECIFICALLY
DESIGNATED BY JSMSEMI FOR SUCH USE. BUYERS ACKNOWLEDGE AND AGREE THAT
ANY SUCH USE OF JSMSEMI PRODUCTS WHICH JSMSEMI HAS NOT DESIGNATED FOR
USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL DEVICES OR
SYSTEMS IS SOLELY AT THE BUYER’ S RISK.

JSMSEMI assumes no liability for application assistance or customer product design. Customers are
responsible for their products and applications using JSMSEMI products.

Resale of JSMSEMI products or services with statements diferent from or beyond the parameters stated
by JSMSEMI for that product or service voids all express and any implied warranties for the associated
JSMSEMI product or s ervice. JSMSEMI is not responsible or liable for any such statements.

JSMSEMI All Rights Reserved. Information and data in this document are owned by JSMSEMI wholly
and may not be edited, reproduced, or redistributed in any way without the express written consent from
JSMSEMI.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc.When designing equipment, refer to the "Delivery Specification" for
the JSMSEMI product that you intend to use.

For additional information please contact Kevin@ jsmsemi.com or visit www.jsmsemi.com

V1.0 Www.jsmsemi.com 26/26



