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SHENZHENSHI YONGFUKANG TECHNOLOGY CO.,LTD
Buffer Translator GATE

B HRRMEEE RSN, RA=ZASCMOSHIH R P #e5

Single Power Supply Quadruple Buffer Translator GATE With 3-State Output CMOS Logic Level Shifter

B FEATURES
+ Single-Supply Voltage Translator at - BAFRERS Rt
5.0-V, 3.3-V, 2.5-V, and 1.8-V Vcc -
- Operating Range of 1.8 V t0 5.5V - 1.8VES.SV W TIFREEEE
- Up Translation - _E1TEEiREL
- 12Vto1.8Vat1.8-VVcc - 1.8V VcchY, 1.2VE1.8V
- 1.5Vto25Vat25-V Ve - 25V Ve, 1.5VE2.5V

- 1.8V1t03.3Vat3.3-V Ve
- 33Vto5.0Vaths.0-V Vce
* Down Translation

- 3.3V Vcchd, 1.8V ZE 3.3V
- 50V Vccht, 3.3VES5.0V

- 33Vto1.8Vat1.8V Ve - TMTHRARET
- 33Vto25Vat2.5-V Ve - 1.8V VcchY, 3.3VE1.8V
- 50Vt03.3Vat3.3-VVce - 2.5V Vcch], 3.3VE25V

- Logic Output is Referenced to Vcc

i - 3.3V \Vcchd, 5.0V E 3.3V
* Characterized up to 50 MHz at 3.3-V Vcc

- 5.5 V Tolerance on Input Pins L ZIEEMELIFBIRY IR
» -40°C to 125°C Operating Temperature Range - 3.3V Ve, 5B EIAS0MHZAYSRER
- Pb-Free Packages Available: QFN14L-3.5x3.5 - NI F FETTLSES
« Latch-Up Performance Exceeds 250 mA Per N ~ =
JESD 17 P * 'fEE_ﬁﬁ&VCCJ:E{JEEU)\E_'—WﬂﬁaSV EEJITE
» ESD Performance Tested Per JESD 22 - -40°C £125°C T{EEEEE
- 2000-V Human-Body Model (A114-B, Class II) . nERE . QFN14L-3.5x%3.
~ 200-V Machine Model (A115-A) *%9: Rl O N X35 "
- 1000-V Charged-Device Model (C101) - PitTEREBIT250mA, RFRJESD 17 5B
- Supports Standard Logic Pinouts - BHEERNES(ESD) MEASMRRTSIESD 22 #5E

- 2000V A{KIEE! (A114-B, 1l 2£)
- 200V HEEHERI(AL15-A)
- 1000V FtHEEEF#EHI(C101)

- SCE N JThRE Rt E R i

B APPLICATIONS

- Tablet - Smartphone - FARERAN - HEEFAN
» Personal Computer - Industrial Automotive CANHER, - TEERA
-1- 09/2020 - V0.1
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B DESCRIPTION

HT4125 is a low-voltage CMOS buffer gate that operates at
a wider voltage range for portable, telecom, industrial, and
automotive applications. The output level is referenced to
the supply voltage and is able to support 1.8-V, 2.5-V, 3.3-
V, and 5-V CMOS levels.

The input is designed with a lower threshold circuit to match
1.8-V input logic at VCC = 3.3 V and can be used in 1.8 V
to 3.3 V level-up translation. In addition the 5-V tolerant
input pins enable down translation (for example, 3.3V t0 2.5
V output at VCC = 2.5 V). The wide VCC range of 1.8 V to
5.5 V allows the generation of desired output levels to
connect to controllers or processors.

The HT4125 device is designed with current-drive capability
of 8 mA to reduce line reflections, overshoot, and
undershoot caused by high-drive outputs.

B SIMPLIFIED APPLICATION DIAGRAM
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B ORDERING INFORMATION

Operating Temperature

Ordering Number Package Type Marking Range Shipping Package / MOQ
HT4125s0 i~ o
HT4125SQER QFN14L-3.5%3.5 YYYMAAB? -40C~125C Tape and Reel / 5000pcs

Ordering Number

HT4125 SQE

Package Type

R
N Shipping Package

Part Number

Production Tracking Code

YY¥ M AA

Random Code

Lot Number

Date Code - Month

|
\ 4 v v [

Internal Code

L YYYMAAB is production tracking code

-3- 09/2020 - V0.1
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B TERMINAL CONFIGURATION

Q
16 Q
o - =
1A (27 1 113] 40E
v [50( | 12] aa
20E [41 | FP i oay
A 57 1 | [10] 30E
v [ed | _________ile] A
2 %
B TERMINAL FUNCTION
Terminal No. Name 110 Description
1 1 OE | Enable 1.
2 1A [ Input 1.
3 1Y O Output 1
4 2 OE | Enable 2
5 2A [ Input 2
6 2Y O Output 2
7 GND - Ground
8 3Y 0] Output 3
9 3A [ Input 3
10 3 OE | Enable 3
11 4Y 0] Output 4
12 4A [ Input 4
13 4 OE | Enable 4
14 Vce - Power in
EP Thi):rr:wzslega d - No connection, connect to ground.

- 09/2020 — V0.1
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B SPECIFICATIONS'

® Absolute Maximum Ratings 2

PARAMETER Symbol MIN TYP MAX UNIT

Supply voltage range VCC -0.5 7.0 \%
Input voltage range® Vi -0.5 7.0 \%
Voltage range applied to any output in the

S -0.5 4.6 \
high-impedance or power-off state
Voltage range applied to any output in the high Vo

-0.5 Vce + 0.5 \

or low state
Input clamp current, VI <0 lik -20 mA
Input clamp current, Vo < 0 or Vo > VCC lok +50 mA
Continuous output current lo +35 mA
Continuous current through VCC or GND +70 mA
Storage Temperature Tstc -65 150 °C
ESD (HBM) 2 kv
ESD (CDM) 1 kv

® Recommended Operating Conditions

Over operating free-air temperature range, unless otherwise specified.

PARAMETER Symbol CONDITION MIN TYP MAX | UNIT
Power supply voltage VCC 1.6 5.5 \Y,
Input voltage Vi 0 5.5 \Y,
High or low state 0 VCC \Y,
Output voltage Vo -
Hi-Z 0 VCC \Y,
VCC=18V -3
i VCC =25V -6
High-level output current loH mA
VCC =33V -8
VCC =50V -16
VCC=18V
VCC =25V 5
Low-level output current lov mA
VCC =33V 8
VCC=5.0V 16
VCC=16Vto2.0V 20
Input transition rise or fall rate At/Av vee=23Vio 27V 20 ns/V
VCC=3Vor36V 20
VCC=45Vto50V 20
Operating free-air temperature Ta -40 125 °C
® Thermal Information
PARAMETER Symbol TYP UNIT
Junction-to-ambient thermal resistance Reua 52.9
Junction-to-case (top) thermal resistance Reuctop 67.8
Junction-to-board thermal resistance ReJs 29.0
Junction-to-top characterization parameter War 2.6 Cw
Junction-to-board characterization parameter UNT 29.1
Junction-to-case (bottom) thermal resistance Reuchot 9.3

1 Depending on parts and PCB layout, characteristics may be changed.

2 Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated under recommended operating conditions
is not implied. Exposure to absolute—-maximum-rated conditions for extended periods may affect device reliability.

3 The input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

-5- 09/2020 - V0.1
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® Electrical Characteristics

Over operating free-air temperature range, unless otherwise specified.

. Ta=25°C Ta=-40 to 125°C
PARAMETER Symbol Condition VCC VIIN P VIAX MIN MAX UNIT
1.65V to 1.9V 0.95 1
High_|eve| input Vi 2.3V to 2.7V 1.1 1.2 Vv
voltage 3V to 3.6V 1.3 1.35
4.5V to 5.0V 2 2
1.65V to 1.9V 0.55 0.5
Low-level input ViL 2.3Vto 2.7V 0.7 0.6 Vv
voltage 3V to 3.6V 0.85 0.75
4.5V to 5.0V 0.9 0.85
— Vce- Vce-
lon=-50pA 1.65V to 5.5V 0.1 01 Y,
lon = -2mA 1.65V 14 1.35 \Y,
lon=-3mA 2.3V 2.05 2.0 \Y,
High-level lon = -5mA 2.7 2.6
Von o 3.0V ' : v
output voltage lon = -8mA ' 2.6 25
lon=-8mA 3.7 3.6
4.5V \Y,
lon=-16mA 3.8 3.7
lon=-16mA 5.0V 4.4 4.3 Y,
loL = 50pA 1.65Vto55V 0.1 0.1 Y,
1.65V 0.1 0.1
loL=2mA \%
1.8V 0.2 0.3
23V 0.2 0.3
loL=3mA \%
25V 0.25 0.3
Low-level output |, loL = 5MA 0.35 0.4
voltage 3.0V v
loL = 8mA 0.4 0.45
loL = 8mA 33V 0.45 0.5 \Y,
loL = 8mA 0.50 0.55
45V Y,
loL = 16mA 0.55 0.55
loL= 16mA 50V 0.55 0.55 \Y
_ ov, 1.8V, 2.5V,
Input current h V=0V or VCC 3.3V, 5.5V +0.1 +1 MA
Vi=0V or 5.0V 2 20
VCC current | VCC, lo =0, 3.3V 2 20 A
consumption ce open on 2.5V 2 20 H
loading 18V 5 20
One input at
0.3Vor34Vv
Other inputs at 5.5V
0orVCC, lo=
VCC current 0
consumption Alec One input at 1.35 1.5 WA
0.3VorllvVv
Other inputs at 1.8V
OorVCC, lo=
0
Output current in _
the high- loz Vo = Vec or 5.5V +0.25 +25 | LA
. GND
impedance state
Output current in VoorV,=0to
power-off state ot 55V oV 05 5 WA
Input Vo =Vcc or
capacitance C GND 33V 1.6 16 PF
Output Vo = Vcc or
capacitance Co GND 3.3V 4.8 48 pF

09/2020 - V0.1
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® Timing Requirements

Over operating free-air temperature range, unless otherwise specified. (See Figure 2)

ER ) TPUT) (TYP) MIN TYP MAX MIN TYP MAX
15pF 2.8 3.2 3 3.5
5.0V
30pF 3 35 3 4.5
15pF 4 4.5 5.5
DC to 50MHz 3.3V
30pF 5 55 55 6.5
tod Any In Y ns
15pF 55 6.5 7 7.5
2.5V
30pF 6.5 7 7.5 8.5
15pF 10 11 11 12
DC to 30MHz 1.8V
30pF 11 12 12.5 13
15pF 3.5 4 35 4
5.0V
30pF 3.8 4.2 4 45
15pF 5 5.8 5.8 6.1
DC to 50MHz 3.3V
_ 30pF 5.5 6 5.7 6.5
trzh OE Y ns
15pF 7.5 8 8.5 9
2.5V
30pF 8 8.5 9 9.5
15pF 145 15 155 16.5
DC to 30MHz 1.8V
30pF 15.5 16 16 17
15pF 3 35 35 4
5.0V
30pF 3.5 4 4 45
15pF 5.3 5.6 6 6.2
DC to 50MHz 3.3V
— 30pF 5.8 6.2 7 7.5
trzL OE Y ns
15pF 8 8.5 9 9.5
2.5V
30pF 9 9.5 10.5 11
15pF 17 175 18 18.5
DC to 30MHz 1.8v
30pF 18 185 19 20
15pF 3 35 35 4
5.0V
30pF 3.5 4 4 45
15pF 3.5 4 4.5 5
DC to 50MHz 3.3V
_ 30pF 5 6 6.5 7
tPHz OE Y ns
15pF 55 6 6 6.5
2.5V
30pF 7.6 8 8 9
15pF 7.5 8 8 8.5
DC to 30MHz 1.8V
30pF 11 12 12 13
15pF 2 25 2 2.7
5.0V
30pF 2 3 2 3.2
15pF 2.3 2.8 25 3.2
DC to 50MHz 3.3V
_ 30pF 2.8 3.2 3.3 4
trLz OE Y ns
15pF 3.3 3.8 3.8 4.2
2.5V
30pF 4 43 4.2 5
15pF 5 5.5 5 5.7
DC to 30MHz 1.8V
30pF 6.5 7 7 8.5
5.0V
DC to 50MHz to 15pF
tsk Any In Y 2.5V 1 1 ns
DCto 30MHz | 1.8V | 15pF
-7- 09/2020 — V0.1
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® Noise Characteristics
VCC = 3.3V, CL=50pF, TA=25T.
PARAMETER Symbol MIN TYP MAX UNIT
Quiet output, maximum dynamic VoL VoLp) 0.4 0.8 \
Quiet output, minimum dynamic Vo. VoL(v) -0.3 -0.8 \%
Quiet output, minimum dynamic Von VoH(v) 3 \%
High-level dynamic input voltage ViH(D) 231 \%
Low-level dynamic input voltage ViL(D) 0.99 \%
® Operating Characteristics
VCC =5V, TA=25C.
PARAMETER Symbol Condition MAX UNIT
Power dissipation capacitance Chpd CL =50 pF, f=10 MHz 16 pF
® Typical Characteristics
35 ——
— | 0L
3.0
— \
2.5 // \
20
2 15 Yl /
1.0 / \
0.5 /
0.0 l%=—J ———— &9
05
0 5 10 15 20
Time - ns

Figure 1 Switching Characteristics at 50MHz

09/2020 - V0.1



VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

f7..-\ FIMKXERERZSRASE
W ;H‘ENZHENSHI YONGFUKANG TECHNOLOGY CO..LTD HT41 25
Buffer Translator GATE
B Parameter Measurement Information
o Vce
= $1 O Open
From Output Test From Output RL,\N‘I\IKQ P TEST $1
Under Test Point Under Test l O GND tPLHAPHL Open
CL CL_L tpLz/tpzL Vee
(see Note A) T (see Note A) tPHZ/tPZH GND
Open Drain Vce
LOAD CIRCUIT FOR LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS 3-STATE AND OPEN-DRAIN OUTPUTS
————— 3V
Timing Input 15V
| N | o ov
h
[ | 3v tsy —H—D{I l_ ______ v
15V 15V
Input X Data Input 1.5V 1.5V
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
______ 3V Output 3V
Input 15V 15V o s )Ktsv X1.5v
| } ov | I oV
|
t t
tpLH —F—JI > tpHL —— —¥ ‘“— —» :‘— PLZ
/—‘—i——— VoH Waveform 1 =Vee
In-Phase | 50% V. 50% V. aveform
Output ‘ (EC cC S1atVge
| ‘ VoL (see Note B)
tPHL —H —»—tpLH
| | v Output v
Out-of-Phase o o OH Waveform 2 OH
Output 50% Vcc 50% Vce S1 at GND
——— VoL (see Note B) =0V

VOLTAGE WAVEFORMS
ENAELE AND DISABLE TIMES
LOW- AND HIGH-LEVEL ENABLING

Figure 2 Load Circuit and Voltage Waveforms

NOTES:
A. Cpincludes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by

the output control.

Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the

output control.

C. All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo = 50Q,

tr<3ns, <3 ns.

D. The outputs are measured one at a time, with one input transition per measurement.

E. All parameters and waveforms are not applicable to all devices.

09/2020 - V0.1
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B DEAILED DESCRIPTION

1 Overview

HT4125 was created to allow up- or down-voltage translation
with only one power rail. It has over-voltage tolerant inputs
that allow down translation from up to 5.5 V to the VCC level
that can be as low as 1.8 V. HT4125 also has a lowered
switching threshold that allows it to translate up to the VCC
level that can be as high as 5.5 V.

1.1 Translating Down

Using HT4125 to translate down is very simple. Because the
inputs are tolerant to 5.5 V at any valid VCC, HT4125 can be
used to down translate. The input can be any level above VCC
up to 5.5 V and the output will equal the VCC level, which can
be as low as 1.8 V. One important advantage to down
translating using this part is that the ICC current will remain
less than or equal to the specified value.

Down translation possibilities with HT4125:

With 1.8-V VCC from2.5V,3.3V,or5Vdownto 1.8V;
With 2.5-V VCC from 3.3 Vor 5 Vdownto2.5V.

With 3.3-V VCC from 5 V down to 3.3 V.

1.2 Translating Up

Using HT4125 to translate up is very simple. The input
switching threshold is lowered so the high level of the input
voltage can be much lower than a typical CMOS Vin.

Up translation possibilities with HT4125:
With 2.5-V VCC from 1.8 Vto 2.5 V.

With 3.3-V VCC from 1.8 Vor 2.5 Vto 3.3 V.
With 5-V VCC From2.5Vor3.3Vto5V.

2 Functional Block Diagram

8l

&

F

HT4125 {75 Z3e - — N, RIn scfe b
ATEE AT RSP o EREAT R AT B PR e
i NP E ATk 5.5V, VCC HL & A% &
1.8V TERHT AT P, HT4125 SCHFFH
RAIE A DI ESF, VCC s HLE ATIA 5.5V,

ff FHHTA412538847 T AT HFREHET, SN
“Frl T VCC, firt P2 VCC, VCCH &
5.5V, miK1.8V. FTH PR, HT4125/)
ICCHIMA AL & (M i K E

JURIRTBE N AT HLT AL N -

1.8V VCC, #iA 2.5V, 3.3V 8¢ 5V H°F, #
H 1.8V HF,

2.5V VCC, %\ 3.3V 8 5V HF, %
2.5V HF,

3.3V VCC, #iA\ 5V -, it 3.3V .

) HT4125 BEAT T AT HP R8T, A\ Fe
PR T CMOS #4281 Vi

JUR AT 80 _EAT H PR 4 -
2.5V VCC, #iN 1.8V, #iti 2.5V H

3.3V VCC, %\ 1.8V 8 2.5V, %t 3.3V
H

5V VCC, #i\ 2.5V 5 3.3V HF, #Hill 5V
1 .

2y

3y

4Y

:SV—Y VvVYY

09/2020 — V0.1
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3 Feature Description
This part is a single supply buffer that is capable up or down HT4125 & — /N jEgghds, nlsCie b7
translation. The output will equal VCC while the input can B AT i e, Ho S H SR VCC, H
vary from 1.2 Vito 5.5 V. NHITSEHE 1.2V 3] 5.5V,

Up Translation Mode: AT
1.2Vto1.8Vat1.8-VVCC; 1.8V VCC, 1.2V % 1.8V:
1.5Vto2.5Vat2.5-VVCC;

2.5V VCC, 1.5V #: % 2.5V,
1.8 Vto 3.3 Vat3.3-VVCC;

3.3V VCC, 1.8V #: % 3.3V,

3.3Vto5.0Vat5.0-VVCC.
Down Translation Mode: 5.0V VCC, 3.3V #% 5.0V,

33Vio1.8Vat1.8VVCC; AT AR
3.3V to02.5Vat2.5VVCC; 1.8V VCC, 3.3V % 1.8V,
5.0 Vt03.3Vat3.3-V VCC. 2.5V VCC, 3.3V ¥ % 2.5V,

3.3V VCC, 5.0V # % 3.3V,
4 Device Functional Modes

This device performs the function of a buffer where input logic HT4125 N—/NErhes, RIS al/E N i i
level equals the output logic level, while providing buffering ¥, FRIRBHEH .

and drive to the output. The device will also translate voltages

up or down while performing this function.

Table 1 Function Table

Inputs
Output Y
OE A
L
Table 2 Supply VCC = 3.3V
Input Output
(Lower Level Input) (VCC CMOS)
A H
Vm(min) =135V Von(min) =29V
VIL(max) =0.8V VOL(max) =0.2V

-11- 09/2020 - V0.1
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B APPLICATIONS AND IMPLEMENTATION

1 Application Information

Based upon the lower-threshold circuit design of the device, HT4125 SCREEARRI DI -, Al /R e
the device also supports level translation. For level Eedf, AN 3 — ANt H YR,
translation up and down, the device requires only a single
power supply.
1.8V, 3.3V, 5.0V

1.8V, 3.3V, 5.0V 1.8V, 3.3V, 5.0V

Standard Logic Mode 1.8V, 3.3V

2 Typical Application

vizos rzoa
5.0V 5.0V, 3.3V
Jv = HT4125 [ s Ak | HT4125 [«

HT4125 | o

[l VOH min = 2.4V

Figure 3 Switching Thresholds for 1.8V to 3.3V Translation

5.0V, 3.3V

L N
2.5V, 1.8V
System %

2.1 Design Requirements
This device uses CMOS technology and has balanced output HT4125 XH T CMOS A, HA%HiHIK
drive. The input threshold levels are lowered to allow for up B S, 16 AT P 7 B AR I A\ B 3
translation. At 5 V the device has equivalent TTL input levels. 15, 5V Ak H I BT 25480 TTL 8% N B3t

-12- 09/2020 — V0.1



mENMXERRZSRAE HT4125

\ "‘ SHENZHENSHI YONGFUKANG TECHNOLOGY CO.,LTD
U Buffer Translator GATE
2.2 Detailed Design Procedure

2.2.1 Recommended input conditions

- Rise time and fall time specifications. See (At/AV) in EFARrE M TERE SR, W
Recommended Operating Conditions table. Recommended Operating Conditions %1% .

- Specified high and low levels. See (Vi and Vi) in Electrical EHTALETES. 50 Electrical
Characteristics. Characteristics %1% .

- Inputs are overvoltage tolerant allowing them to go as high Ay e s

as 5.5V at any valid VCC. i NS L ATk 8.5V

2.2.2 Recommended output conditions

- Load currents should not exceed 35 mA per output and 70 B AR IR, BRI IE S R o
mA total for the part. 35mA, HatAREiEIE 70mA.
- Outputs should not be pulled above VCC. # R EE EdrEt VCC I HLE .

2.3 Application Curves

N
[ ——
| {i

Figure 4 Switching Characteristics at 50 MHz (3.3 V to 3.3 V at 3.3-V VCC)

——rrr

Output

Figure 5 Switching Characteristics at 15 MHz (3.3 V to 1.8 V at 1.8-V VCC)

-13- 09/2020 — V0.1
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3 Power Supply Recommendations

The power supply can be any voltage between the Min and
Max supply voltage rating located in the Recommended
Operating Conditions.

Each VCC pin should have a good bypass capacitor to
prevent power disturbance. For devices with a single supply,
0.1 pF is recommended. If there are multiple VCC pins, then
0.01 pF or 0.022 pF is recommended for each power pin. It is
acceptable to parallel multiple bypass caps to reject different
frequencies of noise. A 0.1 pF and 1 uF are commonly used
in parallel. The bypass capacitor should be installed as close
to the power pin as possible for best results.

4 Layout

When using multiple bit logic devices inputs should not ever
float.

In many cases, functions or parts of functions of digital logic
devices are unused, for example, when only two inputs of a
triple-input AND gate are used or only 3 of the 4 buffer gates
are used. Such input pins should not be left unconnected
because the undefined voltages at the outside connections
result in undefined operational states. Specified in Figure 6
are the rules that must be observed under all circumstances.

All unused inputs of digital logic devices must be connected
to a high or low bias to prevent them from floating. The logic
level that should be applied to any particular unused input
depends on the function of the device. Generally they will be
tied to GND or VCC whichever make more sense or is more
convenient.

It is generally acceptable to float outputs unless the part is a
transceiver. If the transceiver has an output enable pin it will
disable the outputs section of the part when asserted. This
will not disable the input section of the 10s so they also
cannot float when disabled.

Unused Input

Input

——— Qutput

Unused Input

HT41251) IR AL AT /)T Recommended
Operating Conditions % H'MinFIMax H1 4 &
Ho VCCHIINA REFHIEM B, —K—"1
0.1 wFEPT], W m] i A 22 41 FEIE L e,
0.1 uFAIT wFo JEJ FL2S R AT e Sl 5| K
Ho

M HT4125 X2 88 2 AT, %
NI AN AR ZS, AR B B 77 2
AN IR A o ) — T DA A

Input

Output

Figure 6 Layout Diagram

14-
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B PACKAGE OUTLINE
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