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1. General Description

The 74AVCH2TA45 is a dual bit, dual supply transceiver that enables bidirectional level translation. It features two
data input-output ports (nA and nB), a direction control input(DIR) and dual supply pins (Ve and Veeey)-
Both Veeay and Ve 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 nA and DIR are
referenced to Vca) and pins nB are referenced to Veeg). A HIGH on DIR allows transmission from nA to nB and
a LOW on DIR allows transmission from nB to nA.

The device is fully specified for partial power-down applications using lopr. The lopr circuitry disables the output,
preventing any damaging backflow current through the device when it is powered down. In suspend mode
when either Ve or Vo) are at GND level, both A and B are in the high-impedance OFF-state.

The 74AVCH2T45 has active bus hold circuitry which is provided to hold unused or tfloating data

inputs at a valid logic level. This feature eliminates the need for external pull-up or pull-down resistors.

Features:

®  Wide supply voltage range:
Ve 0.8V to 3.6V
Veem): 0.8V to 3.6V

® Maximum data rates: ® Suspend mode
500Mbps (1.8V to 3.3V translation) ®  Bus hold on data inputs
320Mbps (<1.8V to 3.3V translation) ® Inputs accept voltages up to 3.6V
320Mbps (translate to 2.5V or 1.8V) ® [, circuitry provides partial Power-down mode operation
280Mbps (translate to 1.5V)240Mbps ® Specified from -40°C to +125°C
(translate to 1.2V) ® Packaging information: VSSOPS
2. Block Diagram And Pin Description
2.1. Block Diagram
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Figure 1. Logic symbol Figure 2. Logic diagram
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2-bit Dual Supply Translating Transceiver;3-state

2.2, Pin Configurations

Veen) 1] O 8 |Vce)
1A[2] 7/1B
2A[ 3] 6| 2B
GND|[ 4| 5 | DIR
2.3+ Pin Description
Pin No. Pin Name Description

| Ve supply voltage port A and DIR
2 1A data input or output
3 2A data input or output
4 GND ground (0 V)
5 DIR direction control
6 2B data input or output
7 IB data input or output
8 Veas) supply voltage port B

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;’outputIII
Veeay Veos) DIR? nA nB
0.8V to 3.6V L nA=nB input
0.8Vto 3.6V H input nB=nA
GND"! X Z Z
Note:
[1] The input circuit of the data I/O is always active.
[2] The DIR input circuit is referenced to Vga).
[3] If at least one of Vecay or Ve is at GND level, the device goes into suspend mode.
Ordering Information
. Operation MSL Ship,
Order number Package Marking TemperatureRange | Grade Quantity Green
74AVCH2T45DC,125-JSM | VSSOP8 CGXX -40 to 125°C 3 T&R,3000 Rohs
V1.0 Www.jsmsemi.com 2/20
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3. Electrical Parameter

3.1+ Absolute Maximum Ratings
(Voltages are referenced to GND (ground=0V), unless otherwise specitied.)

Characteristic Symbol Conditions Min. Max. Unit
Supply Voltage A Ve - -0.5 +4.6 \4
Supply Voltage B Veem - -0.5 +4.6 \4

input clamping current ik V<0V -50 - mA
Input Voltage \ A -0.5 +4.6 \Y
output clamping current lok Vo<V -50 - mA

outout voltage v Active mode" ™! 0.5 | Veco+0.5 v

P g 0 Suspend or 3-state mode!’! -0.5 +4.6 \Y
output current Io Vo=0V to Vcco - +50 mA
supply current Iec Ieciay O Iecmy - 100 mA
ground current Ignp - -100 - mA

Storage Temperature Tete - -65 +150 C
total power dissipation Piot - - 250 mW
Soldering Temperature T 10s 260 C

Note:

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

[2[ }/ o is the supply voltage associated with the output port.

CC790.5V should not exceed 4.6V.

3.2+ Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage A Ve - 0.8 - 3.6 A%
supply voltage B Ve - 0.8 - 36 A%

input voltage Vi - 0 - 3.6 \%

output voltage Vo Active mode'") 0 - Vceo A%

Suspend or 3-state mode 0 - 36 \%

ambient temperature Tamb - -40 - +125 C
et | AvAv V=08V to 3.6V . ; 5| nsv

Note:
[1] Vcco 1s the supply voltage associated with the output port.
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RBERMESB 2-bit Dual Supply Translating Transceiver:;3-state

3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamv=25C, voltages are referenced to GND (ground=0V), unless otherwise spec ified)[]]m

Parameter Symbol Conditions Min. Typ. | Max. | Unit
HIGH-level output _ [o=-1.5mA;
Voltage VOH Vl_VlH or VIL VCC(A)=VCC(B)=O‘ 8V ) 0.69 ) v
LOW-Ilevel output _ I6=1.5mA;
vo]tage VOL Vl_VlH % VIL VCC(A)=VCC(B)=O- 8V ) 0,93 ) v

input leakage DIR input; V=0V or 3.6V,

current Vecia=Veem=0.8V to 3.6V
bus hold LOW
current |- Vi=0.42V;, Vea=Veep=1.2V" J 26 - uA
bus hold HIGH
current Iemn V=0.78V; Ve =Veem=1.2VH" - -24 - uA
bus hold LOW I V=GND to Veer, i 73 i UA
overdrive current BHLO Veciar=Veemy=1 2vB!
bus hold HIGH I Vi=GND to Ve, i 6 i UA
overdrive current BHHO Ve Veen=] 2y
OFF-state output A or B port; Vo=0V or Vcco:
current loz Veea=Veem=0.8V to 3.6V - e
A port, Vior V=0V to 3.6V, ) ) 41 UA
power-off current I Vee=0V; Veer=0.8V to 3.6V
leak OFF _ — _
cakage B port; Vi or Vo=0V to 3.6V; i i 41 UA

Veem=0V: Veea=0.8V to 3.6V

) ) DIR input; V=0V or 3.3V,
Input capacitance C Veew=Veem=33V - 1.0 - pF
A and B port; Suspend mode;
CL"O VO=VCCO or GND, - 4.0 - pF
Vecay=Veew=3.3V

input/output
capacitance

Note:

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

[2] Vcer 1s the supply voltage associated with the data input port.

[3] The bus hold circuit can sink at least the minimum low sustaining current at Vy max.
Ignr should be measured after lowering V| to GND and then raising it to Vy; max.

[4] The bus hold circuit can source at least the minimum high sustaining current at Vi min.
Igun should be measured after raising Vi to Ve and then lowering it to Vg min,

[5] An external driver must source at least I o to switch this node from LOW to HIGH.

[6] An external driver must sink at least Igypo to switch this node from HIGH to LOW.

[7] For 1/O ports, the parameter Iz includes the input leakage current.
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3.3.2. DC Characteristics 2

(Tamy=-407C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified

)[11[2]

Parameter | Symbol Conditions Min. Typ. Max. Unit
VCCI:O.SV 017OVCC1 - r \'%
data input VCClzl. 1Vto 1.95V 0165VCC1 - S \'
P V=23V t0 2.7V 16 - - v
HIGH'lf"e] v Vee=3.0V o0 3.6V 2 : - v
Inpu H —
voltage Veew=08V 0.70Vcca) 2 - \4
. VCC(A):LlV to 1.95V 0-65VCC(A) - - \'
DIR input
Veen™2.3V 10 2.7V 1.6 - - Vv
Veea=3.0V to 3.6V 2 - - A%
VCC|=O.8V - - 0-30VCC1 Vv
data input VCClzl. 1Vto 1.95V - - 0-35VCC1 A%
P Vea=2.3V 10 2.7V - - 0.7 %
Logp‘lli"el v Veer3.0V 10 3.6V i : 0.9 v
IL
Voltage VCC(A):O.SV - - 0-30VCC(A) Vv
. VCC(A)=1_1V to 1.95V - - 0-35VCC(A) A\
DIR input
Veen=2.3V 10 2.7V - - 0.7 A%
Veen=3.0V to 3.6V - - 0.9 Vv
Io=-100uA;
Ve Veen=0.8V to3.6v | Yeeodl |- - v
Io=-3mA;
i 0.85 - - Vv
VCC(A):VCC(B):l- 1V
Io=-6mA;
- i 1.05 - - A%
HIGH-level V=V or Vecay™Veos=1.4V
output Vou
| Vi Io=-8 mA;
voltage ' 1.2 - - A%
VCC(A):VCC(B):l.ésv
Io=-9mA;
i 1.75 - - Vv
VCC(A)vaC(B):2-3V
Io=-12mA;
’ 23 - - A%
VCC(A)=VCC(B)=3-OV
I1o=100uA;
Veeway=Vees=0.8V to 3.6V i i 0.1 v
LOW-level
output \% ViEVim or lo=3mA; 0.25 Y%
pu oL % Veen=Vees=1.1V - - '
voltage IL coay- Veesy— L
[o=6mA;
’ - - 0.35 A%
VCC(A}:VCC(B):1-4V
V1.0 Www.jsmsemi.com 5/20



74AVCH2T45DC,125-JSM
2-bit Dual Supply Translating Transceiver;3-state

[o=8mA;
’ - 0.45 A%
VCC(A)vaC(B)z 1.65V
[o=9mA;
’ - 0.55 \'%
VCC(A):VCC(B)=2‘3V
[o=12mA;
’ - 0.7 \'%
VCC(A):VCC(B):3-OV
input . N .
DIR input; V=0V or 3.6V
leak I Z ’ - +1 A
:urri%: ! Veew=Veew=0.8V to 3.6V 4
Vi=0.49V;
’ 15 - A
VCC(A)vaC(B)=1-4V u
Vi=0.58V;
bus hold V, =1V =165V 25 - uA
LOW lsw | AorBport? |
current Vi=0.70V; 45 - uA
VCC(A):VCC(B):2‘3V
Vi=0.80V:
’ 100 - A
VCC(A):VCC(B):SAOV "
Vi=0.91V;
’ -15 - uA
VCC(A):VCC(B):l 4V
V=1.07V;
bus hold v =1V —165V -25 - uA
HIGH Tras A or B port"! coay_"o®
current Vi=1.60V; -45 - uA
VCC(A)=VCC(B)=2-3V
Vi=2.00V;
’ -100 - A
Veey=Veep™3.0V "
bUS hOld VCC(A):VCC(B):l 6V 125 - uA
LOW [5] VCC(A):VCC(B):LQSV 200 - uA
. I A or B port
overdrive TR ors por Veewy=Vees=2.7V 300 - uA
current VCC(A)=VCC(B)=3-6V 500 5 uA
bus hold Veew=Veew=1.6V -125 - uA
HIGH [6] VCC(A)=VCC(B)=1 95V =200 - uA
; I A or B port
overdrive BHHO ors por Vecay=Veep=2.7V -300 - uA
current Veeway=Veep=3.6V -500 - uA
OFF-state
A or B port; Vo=0V or V¢cg;
output Loz Veen=Ven=0.8 to 3.6V1 - 5 ud
current (A) (B)
A port; Vyor V=0V to 3.6V,
power-off Ve =0V: Vees=0.8V to 3.6V - £ R
leakage Topr A ®
current B port; Vior Vo=0V to 3.6V, i +5 UA
VCC‘B)=0V; VCC‘A)=0.8V to 3.6V
VCC(A):O.SV to 36\[1
. Veen0.8V to 3.6V - 5 uA
port; — ]
supply _ . Veea=3.6V; i
current lec Vi %Z:%r AVCC" Veewy=0V 8 uA
Veey™0V,
Veem=3.6V -2 - uA

V1.0
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RBERMESB 2-bit Dual Supply Translating Transceiver:3-state
VCC(A)=0.8V to 36V,
Veew=0.8V to 3.6V - - 8 A
B port; _ .
V=0V or Ve V\C[C(A) i06\>[ ’ -2 - - uA
Io=0A ol
Vecay=0V;
- - 8 uA
VCC(B):3-6V
A plus B port (Ieciaytlees)):
IOZOA;V1=OV or VCCI; - o 16 uA
Veeiay™=0.8V 1o 3.6V Veer=0.8V to 3.6V
Note:
[1] Veco 1s the supply voltage associated with the output port.
[2] Vcer 1s the supply voltage associated with the data input port.
[3] The bus hold circuit can sink at least the minimum low sustaining current at Vi max.
Igpr should be measured after lowering V; to GND and then raising it to Vy; max.
[4] The bus hold circuit can source at least the minimum high sustaining current at Vy min.
Igny should be measured after raising V| to V¢ and then lowering it to Viy min.
[5] An external driver must source at least Iy o to switch this node from LOW to HIGH.
[6] An external driver must sink at least Igyyo to switch this node from HIGH to LOW.
[7] For I/O ports, the parameter I includes the input leakage current.
3.3.3- DC Characteristics 3
(Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise spec iﬁed)[]]m
Parameter | Symbol Conditions Min. Typ. Max. Unit
VCC[=O.8V O.?OVCC[ - - A\
data inout VCClzl. 1V to 1.95V 0,65VCC[ - - Vv
P Vee=23V t0 2.7V 16 - - %
HIGH:-level Ver=3.0V 10 3.6V 2 i ; v
input Vi _
voltage Veen=0.8V 0.70Veew) | - - \
. VCC(A)zl-lv to 1.95V O.65VC(‘(A) - - A\
DIR nput
Veea=2.3V to 2.7V 1.6 - - \%
Veenay=3.0V to 3.6V 2 - - \%
VCC[:OASV - ~ 0130VCC1 Vv
data i t VCClzl. 1V to 1.95V - - 0135VCC1 A\
ata npu Veer=23V t0 2.7V \ - 07 %
Logp‘i‘:""ﬂ v Veer=3.0V 10 3.6V - i 0.9 v
IL
voltage Veea=0.8V - - 0.30Veea) v
. Veca=1.1V to 1.95V - - 0.35Vccqa \%
DIR input
Veewny=2.3V 10 2.7V - - 0.7 \%
Veeay=3.0V to 3.6V - - 09 \%
[o=-100uA;
Veey=Yeew=0.8V to 3.6V Veeo 01 i ) v
HIGH-level Vi=Vy or lo=—3mA.
output Vonu A 2 0.85 - - \"%
voltage Vi Ve Vees=1.1V
[p=-6mA;
’ 1.05 - - \%
VCC(A)=VCC(B)=1 4V
V1.0 Www.jsmsemi.com 7/20



74AVCH2T45DC,125-JSM
2-bit Dual Supply Translating Transceiver;3-state

[o=-8 mA;
] 12 - . v
Veeay™Veer=1.65V
IO=-9I‘I‘LA'
i 1.75 - i v
Vecway™Vees™2.3V
Io=-12mA;
. 23 - / v
Veeay™Veew=3.0V
Io=100uA:
Vecay=Veem=0.8V to 3.6V B 3 0.1 AV
Io=3mA'
’ - : 0.25 v
Vecay=Veew=l 1V
Io:fmlA'
: ’ - : 0.35 v
! V=V or Veewawy™Veep=1.4V
output VoL v ! .
voltage IL I_O—SmA_, ) ] 025 3
Veeay™Veew=1.65V
Io=9mA'
: - . 0.55 v
Veeay™Veem™2.3V
Io=12mA;
’ B - 0.7 \Y%
Veea™Veery=3.0V
input

DIR input; V=0V or 3.6V,
- - %=
leakage h Veew=Veem=0.8V to 3.6V 1.5 uA

current
Vi=0.49V;
’ 15 - - uA
VCC{A)=VCC(B)=1 4V
V=058V
bus hold ! M 25 . 3 UA
s | Vecw=Veen165V
LOW I A or B port — _
current Vi=0.70V; 45 ) ] N
Veewy=Veer=2.3V
Vi=0.80V;
7 90 - - uA
Veeay™Veee=3.0V
Vi=0.91V;
i -15 - - uA
Vecay=Veer™1.4V
V=1.07V;
bus hold ! o 25 \ ) UA
a | Vecw=Veep=165V
HIGH Isun A or B port — :
current Vi=1.60V; 45 ) ) A
Vecia=Veew=2.3V
Vi=2.00V;
’ -100 - - A
Vecay=Veer=3.0V u
bus hold VCC(A)zchB):l 6V 125 - - uA
LOW 5] Vecay=Veep=1.95V 200 - - UA
. | AorB 1
overdrive BHLO or B por A — 00 - - —
current Vecay=Veem=3.6V 500 - - uA
bus hold VCC{A):VCC(B):l 6V -125 - - uA
HIGH 6] VCC(A)=VCC(B)=1 95V =200 - - uA
. I A or B port
overdrive BHHO or B por Vecay=Veew=2.7V -300 - - uA
S\ Veewy=Veer=3.6V -500 - - uA

V1.0 Www.jsmsemi.com 8/20
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OFF-state o .
output loz AorB _port, VE_OV or Vcc[g)], ) ] s "
current Veewa=Veer=0.8 to 3.6V
A port; Vior V=0V to 3.6V,
power-off Va0V, Veer=0.8V to 3.6V - - £35 uA
leakage Lorr . - -
current B port; Vyor V=0V to 3.6V, ) ] ). N
Veew=0V: Veeia=0.8V to 3.6V
Veoa=0.8V to 3.6V; ] _
Veew=0.8V to 3.6V 115 uA
A port; : _
VOV or Vec Veour3 o - . 15 uA
1o=0A CC(B)
Veeny=0V;
Veem=3.6V -8 - - uA
Veen=0.8V t0 3.6V;
e Iec Veew=0.8V to 3.6V il - 115 uA
current (B)
> port Ve 3 .6V:
V=0V or Vi, \(;C(A) oAy 3 ) ; A
Io=0A CC(B)
Veeay=0V,
Veem=3.6V - - 11.5 UuA
A plus B port (Iccaytlecn));
IO=0A,VI=0V or VCC]; _ _ 23 UA
Veew=0.8V t0 3.6V Veer=0.8V to 3.6V
Note:

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

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

[3] The bus hold circuit can sink at least the minimum low sustaining current at Vy; max.
Iy should be measured after lowering Vi to GND and then raising it to Vy, max.

[4] The bus hold circuit can source at least the minimum high sustaining current at Vg min.
Izun should be measured after raising Vi to Ve and then lowering it to Vg min.

[5] An external driver must source at least Igy; o to switch this node from LOW to HIGH.

[6] An external driver must sink at least Igpypo to switch this node from HIGH to LOW.

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

3.3.4. AC Characteristics 1

(Tamv=25"C, Vay=0.8V, voltages are referenced to GND (ground=0V), unless otherwise specified) 12!

... Veew) .
P t Symbol | Condit Unit
arameter ymbol | Conditions = e T T oV T15v | 1.8V | 25V | 33v | UM
_ AtoB 158 | 84 | 80 | 80 | 87 | 95 | ns
propagation delay tpd

Bto A 15.8 127 | 124 | 122 120 | 118 ns
DIR to A 12.2 12.2 12.2 12.2 122 | 122 ns

disable time lais DIRoB | 117 | 79 | 76 | 82 | 87 | 102 | ns

. DIRtoA | 275 | 206 | 200 | 204 | 207 | 220 | ns

enaRRd™e fen DIRtoB | 280 | 206 | 202 | 202 | 209 | 217 | ns
Note:

[1] tq is the same as tp and tpyy; tyis 1 the same as tp; 7z and tpyz; L, 1s the same as tpy; and tpyy.

[2] t.. is a calculated value using the formula shown in Section 5.4

V1.0 Www.jsmsemi.com 9/20
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3.3.5- AC Characteristics 2
(Tamv=25C, Vcs=0.8V, voltages are referenced to GND (ground=0V), unless otherwise speciﬁed)“][zl

.. Veen .
Parameter Symbol | Conditions 08V 1 12V | 15V . 1]- 8V | 25V | 33V Unit
propagation delay t AtoB 15.8 12.7 12.4 12.2 12.0 11.8 ns
Bto A 15.8 8.4 8.0 8.0 8.7 95 ns

disable time . DIR to A 12.2 49 3.8 3.7 2.8 34 ns

‘ DIR to B 11.7 92 9.0 8.8 8.7 8.6 ns

enable time : DIR to A 275 17.6 17.0 16.8 17.4 18.1 ns

o DIR to B 28.0 17.6 16.2 159 148 152 ns

Note:

[1] toq 1s the same as tpryy and tpr: tais 1S the same as tprz and tpriz; ten 1S the same as tpzr and tpzi.
[2] ten is a calculated value using the formula shown in Section 5.4

3.3.6. AC Characteristics 3
(Tamv=25C, Veea=Veem=0.8V, voltages are referenced to GND (ground=0V), unless otherwise
specified)! 1!

Veew and Vees

08V | 12v | 15V | 18V | 25v [ 33v | UMt

Parameter | Symbol Conditions

A port: (direction A to B);

power B port: (direction B to A) 1 2 2 2 2 2 pF

dissipation Crp A port (direction B 1o A)
capacitance port: (direction B to A);
b B port: (direction A to B) ? N 1 12 14 17 pF
Note:

[1] Cpp 1s used to determine the dynamic power dissipation (Pp in uW).
PD=CpD><VCC2><fiXN+E(CL><VCC2Xfo) where:
fi=input frequency in MHz;
f=output frequency in MHz;
C,=load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;
¥(C LXVcczx ) = sum of the outputs.
[2] £=10MHz; Vi=GND to V¢ t=t=Ins; C;=0pF; R;=wx).

V1.0 Www.jsmsemi.com 10/20
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3.3.7. AC Characteristics 4
(T,=-40"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)'*!

Vcom)
Parameter | Symbol | Conditions | 1.2VZ0.1V | 1.5V0.1V | L.8V=0.15V | 2.5V:0.2V | 3.3V=0.3V | Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Veaa=1.1V to 13V
propagafien ) AtoB 10 ] 90 | 07 |68 |06 ] 61 0557051 61] ns
delay pd BtoA 10 | 90 | 08 | 80 | 07 | 77 | 06 | 72 [ 05 | 7.1 | ns
. . DIRtoA | 22 | 88 | 22 | 88 | 22 | 88 | 22 | 88 | 22 | 88 | ns
disable time tdis
DIRtoB | 22 | 84 | 18 | 67 | 20 | 69 | 17 | 62 | 24 | 72 | ns
. DIR to A - 174 | - [1@a7 | - [146 | - | 134 - | 143 | ns
enable time ten — —
DIR to B - 178 - 156 | - 149 - [ 145 - | 149 ns
Vecu=1.4V to 16V
propagation ) AtoB 10 | 80 | 07 | 54 | 06 | 46 | 05 | 37 | 05 | 35 | ns
delay pd BtoA 10 | 68 | 08 | 54 | 07 | 51 | 06 | 47 | 05 | 45 | ns
disable N DIRtoA | 16 | 63 | 16 | 63 | 16 | 63 | 16 | 63 | 16 | 63 | ns
sable ime di DIRtoB | 20 | 76 | 18 | 59 | 16 | 60 | 12 | 48 | 17 | 55 | ns
_ DIR to A - 144 | - 13| - 11| - |95 | - [100] ns
enable time ten
DIR to B - 143 ] - 17| - [109] - [100] - | 98 | ns
Veca=1.65V to 195V
propagation ) AtoB 10 ] 77 | 06 | 51 ] 05 ] 43 ] 05 34 | 05 | 31 | ns
delay pd BtoA 10 | 61 | 07 | 46 | 05 | 44 | 05 | 39 | 05 | 37 | ns
el t DIRtoA | 16 | 55 | 16 | 55 | 16 | 55 | 16 | 55 | 16 | 55 | ns
woe e dis DIRtoB | 18 | 78 | 18 | 57 | 14 | 58 | 10 | 45 | 15 | 52 | ns
. DIR to A = 139 ] - 103 - |102] - 84 | - | 89 | ns
enable time ten
DIR to B - 132 - 106 ]| - |98 | - 89 | - | 86 | ns
Vecw=2.3V to 2.7V
propagation ) AtoB 10 | 72 | 05 | 47 |05 | 39 05301 051 26 | ns
delay pd BtoA 10 | 57 |06 | 38 |05 | 34| 05130/ 05| 28 | ns
. . DIRtoA | 15 | 42 | 15 | 42 | 15 | 42 | 15 | 42 | 15 | 42 | ns
disable time tais = = =
DIRtoB | 17 | 73 | 20 | 52 | 15 | 51 | 06 | 42 | 11 | 48 | ns
e DIR to A - 130 - 90 | - |85 | - | 72| - | 76 | ns
cnable tme fen DIR to B - 14| - [ 89 | - 81 72 | - [ 68 | s
Veca=3.0V to 3.6V
propagation ) AtoB 10 ] 71 | 05 | 45 ] 05 | 37 ] 05 28 05 | 24 | ns
delay pd BtoA 10 | 61 | 06 | 36 | 05 | 31| 05|26 05| 24 | ns
W N DIRtoA | 15 | 47 | 15 | 47 | 15 | 47 | 15 | 47 | 15 | 47 | ns
wable Hire dis DIRtoB | 17 | 72 | 07 | 55 | 06 | 55 | 07 | 41 | 17 | 47 | ns
_ DIR to A - 33| - [ 9 S 86 | - 67| - [ 71| ns
enable time ten —
DIR to B - s | - 92| - [ 84| - | 75| - | 71 [ ns
Note:

[1] tpq is the same as tprp and tppr; tais 1S the same as tprz and tpriz; teq 1S the same as tpzy and tpzp.
[2] ten 15 a calculated value using the formula shown in Section 5.4
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3.3.8. AC Characteristics 5

(Tamy=-40C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified)!' !
Ve
Parameter | Symbol | Conditions | 1.2V+0.1V | L5V+0.1V | 1.8V£0.15V | 2.5V+02V | 3.3V+03V | Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Veew=1.1V to 1.3V
propagation t AtoB 1099 o7 750668 [05]63]05T]68] ns
delay o BioA 10 |99 [ o8 | 88 0785 |06 ] 80 ] 0579 ns
_ _ DIRtoA | 22 [ 97 [ 22 | 97 |22 {97 22|97 |22 ] 97| ns
disable time tyis
DIRtoB | 22 | 92 [ 18 | 74 |20 ] 76 | 17 | 69 | 24 | 80 | ns
ble i . DIR to A - 19.1 - 162 | - 16.1 - 149 [ - 159 | ns
enable time o DIR to B ~ 196 - [172| - [165] - [160] - 165 ns
Vecw=1.4V to 1.6V
propagation ) AtoB 10 | 88 | 07|60 |06 |51 |05 ] 41 ] 05|39 ns
delay pd Bto A 1075 [ os[e0 0757 06 ]5s52]05]50] ns
disable DIRtoA | 16 | 70 [ 16 | 70 [ 16 | 70 [ 16 | 70 | 16 | 70 | ns
isable time | ais DIRtoB | 20 | 83 | 18 | 65 | 16 | 66 | 12 | 53 | 17 | 61 | ns
. DIR to A - 158 | - 125 [ - 123 | - 105 [ - 1Ll | ns
enable time ten —
DIR to B - 158 | - 130 [ - 127 | - 11.1 - 109 | ns
Veew=1.65V to 1.95V
propagation . AtoB 108506570548 [05]387]05T]35] ns
delay pd Bto A 1068 [ 07 51 o549 o5 |43 7] o0s5 |41 ns
. . DIRtoA | 16 | 61 | 16 | 61 [ 16 | 61 | 16 [ 61 | 16 | 61 ns
disable time tyis — — —
DIR to B 18 | 86 | 18 [ 63 [ 14 |64 | 10] 5070 15587 ns
. DIR to A \ 154 | - 14| - 13| - 93 - 99 | ns
enable time ten
DIR to B - 146 | - 18 [ - 109 [ - 9.9 R 96 | ns
Veew=2.3V to 2.7V
propagation ¢ AtoB 1.0 8.2 0.5 52 0.5 4.3 0.5 3.3 0.5 2.9 ns
delay p BioA 10|63 ] 06 | 4205 |38 05 ]33] 05|31 ns
disable DIRtoA | 15 [ 47 [ 15 | 47 | 15|47 [ 15|47 15 47 ] ns
isable ime | o DIRoB | 17 | 80 | 20 | 58 | 15 | 57 | 06 | 47 | 1.1 | 53 | ns
. DIR to A - 143 | - 100 [ - 95 - 8.0 - 84 | ns
enable time ten
DIR to B - 127 | - 9.9 - 9.0 - 8.0 - 76 | ns
Veew=3.0V to 3.6V
propagation ) AtoB 10|79 [ 05|50 o5 |41 o5 ]31]0s5 /|27 ns
delay pd Bto A 1068 [ 06 40 0535 0520705271 ns
. . DIRtoA | 15 [ 52 [ 15 | 5215|5215 ]52]15]527] ns
disable time tais -
DIR to B 17 |79 [ 07 |61 |06 |61 |07 ] 46 | 1752 ns
ble i ) DIR to A b 147 | - 10.1 R 9.6 X 75 R 79 | ns
enable time . DIR to B - 1| - (102 - [93 ] - [83 ] - [ 79 [ ns
Note:

[1] tpq is the same as tp s and tppy; tais 1S the same as tprz and tpiz; ten i the same as tpzp and tpzp.
[2] ten 1 a calculated value using the formula shown in Section 5.4
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4. Testing Circuit
4.1y AC Testing Circuit
tw

Vi ey
negative 90%
pulse VM Vi
oV 10%
- tf tr
—| tr tf
Vi EO%
positive
pulse VM VM
0V —10%7
tw
VEXT
Vce
ﬁ RL

RL

Vi
nr—e DUT

C=Load capacitance including jig and probe capacitance.

e
o2

R;=Load resistance.
R=Termination resistance.

Vexr=External voltage for measuring switching times.
Figure 3. Test circuit for measuring switching times

4.2, Test Data

Supply voltage Input Load Vexr
Vecoay Veos) vl At/AV?! Co Ry, teLm, teur | tezm, tenz | tezr, terz')
1.1Vto 1.6V Vea <1.0ns/V 15pF 2kO open GND 2Veco
1.65Vto 2.7V Vea <1.0ns/V 15pF 2kQ open GND 2Veco
3.0Vto 3.6V Vea <1.0ns/V 15pF 2kQ open GND 2Veco
Note:

[1] Ve is the supply voltage associated with the data input port.
[2] dV/dt=1.0V/ns
[3] Vo 1s the supply voltage associated with the output port.
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VoL and Voy are typical output voltage levels that occur with the output load.
Figure 4. The data input (nA, nB) to output (nB, nA) propagation delay times
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4.3+ AC Testing Waveforms
Vi
nA,nB input *VM
GND J

VOH

nB,nA output VM

VoL

Vi [VM \

DIR input
GND —] \
~—tPLZ— ~—tPZL
Vcco
output
LOW-to-OFF / VM
OFF-to-LOW  y/qL VX
—tPHZ —+ —tPZH—
A
output or VY /
HIGH-to-OFF / VM
outputs outputs outputs
enabled disabled enabled

VoL and Voy are typical output voltage levels that occur with the output load.
Figure 5. 3-state enable and disable times

4.4, Measurement points

Supply voltage InputIlI OutputIzI
Veewy Veem) Vum Vm Vx Vy
[.1Vto 1.6V 0.5V 0.5Vceo Vo t0.1V Vou-0.1V
1.65Vt0 2.7V 0.5V 0.5Vceo Vo t0.15V Vou-0.15V
3.0Vto 3.6V 0.5Vea 0.5Vceo Vo +0.3V Vou-0.3V

Note:
[1] Vea is the supply voltage associated with the data input port.
[2] Veco is the supply voltage associated with the output port.
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5. Typical Application Circuit And Application Note
5.1+ Unidirectional logic level-shifting application

The circuit given in Figure 6 is an example of the 74 AVCH2T45 being used in an unidirectional logic

level-shifting application.

Ve Vccez
Vce Vcez
Vce(a) E Q EVCC(B)
A2 7118
2A5 6128
GN DE 5 DIR
Vce Vcez
ST
system-1 system-2

Figure 6. Unidirectional logic level-shitting application

Unidirectional logic level-shifting application

Pin Name Function Description
1 Veew Veel supply voltage of system-1 (0.8V to 3.6V)
2 1A OUTI1 output level depends on V¢ voltage
3 2A OouT2 output level depends on V¢ voltage
4 GND GND device GND
5 DIR DIR the GND (LOW level) determines B port to A port direction
6 2B IN2 input threshold value depends on Ve, voltage
7 IB IN1 input threshold value depends on Ve, voltage
8 Veem) Vee supply voltage of system-2 (0.8V to 3.6V)

V1.0 Www.jsmsemi.com 15/20
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5.2\ Bidirectional logic level-shifting application

Figure 7 shows the 74AVCH2T45 being used in a bidirectional logic level-shifting application. Since the
device does not have an output enable (OE) pin, the system designer should take precautions to avoid
bus contention between system-1 and system-2 when changing directions.

V1 Vce Vcez Ve

1O-1 VCC(A)E O EVCC(B) 1/0-2
< 1Al2 7118 >
2A (3] 6128
<|>J GNDr4 5 DIR L<I‘

DIR CTRL
/J7 77 /J7
system-1 system-2

Figure 7. Bidirectional logic level-shifting application

Table 1 gives a sequence that will illustrate data transmission from system-1 to system-2 and then from

system-2 to system-1.

Table 1. Bidirectional logic level-shifting applicationIlI

State | DIR CTRL 1/0-1 1/0-2 Description
1 H output input system-1 data to system-2
system-2 is getting ready to send data to system-1.
2 H Z Z I/O-1 and I/O-2 are disabled.

The bus-line state depends on bus hold.
DIR bit is set LOW. /O-1 and I/O-2 still are disabled.

2 L z £ The bus-line state depends on bus hold.
4 L input output | system-2 data to system-1
Note:

[1] H=HIGH voltage level;
L=LOW voltage level;
Z=high-impedance OFF-state.
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5.3+ Power-up considerations

The device is designed such that no special power-up sequence is required other than GND being applied
first.

Table 2. Typicaltotal supply current (Icc) + Iccm)

Ve Veew) 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 0.7 2.3 uA
1.2V 0.1 0.1 0.1 0.1 0.1 03 1.4 uA
1.5V 0.1 0.1 0.1 0.1 0.1 0.1 09 uA
1.8V 0.1 0.1 0.1 0.1 0.1 0.1 0.5 uA
2.5V 0.1 0.7 0.3 0.1 0.1 0.1 0.1 uA
33V 0.1 23 1.4 0.9 0.5 0.1 0.1 uA

5.4, Enable times

The enable times for the 74 AVCH2T45 are calculated from the following formulas:

* ten (DIR to nA) = tg;s (DIR to nB) + t,q (nB to nA)

* ten (DIR to nB) = tys (DIR to nA) + t,q (nA to nB)

In a bidirectional application, these enable times provide the maximum delay from the time the DIR bit is
switched until an output is expected. For example, if the 74 AVCH2T45 initially is transmitting from A to
B, then the DIR bit is switched, the B port of the device must be disabled before presenting it with an
input. After the B port has been disabled, an input signal applied to it appears on the corresponding A port
after the specified propagation delay.

V1.0
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6~ Package Information
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Dimensions (mm)

Symbol in o
A - 1.00
Al 0.00 0.15
A2 0.60 0.85
A3 0.12
Q 0.19 0.21
b 0.17 0.27
c 0.08 0.23
D 1.90 2.10
E 2.20 240
HE 3.00 3.20
HEI 3.00 3.40
e 0.50
L 0.40
L1 0.15 0.40
Y 0.10
Z 0.10 0.40
0 0° ]°
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7. Statements And Notes

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

Hazardous substances or Elements
Cadm
Mercur i , .
Lead y and um eHnetxaval Polybro ;(;Lyalt]? Dibutyl Butylbe | Di-2-et Diisobu
and and . "y ' hthaia | 2! hylhex
Part name mercur . chromiu | minated | d pathaia | iala tyl
lead , cadmi . : . te p yl
y m biphenyl | biphen te hthal phthala
compo | compo Ecr)nm compoun| s yl Fe a2 te
unds unds P ds ethers
ounds
Lead frame o] o] o o o o o o] o o]
Plastic resin c o o] o 0 o o e} o o
Chip o 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
) of the following the SJ/T11363-2006 standard.
explanation
x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
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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
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