HOLTEK

HT7Q1521
3 to 8 Cell Analog Front End
for Li-Battery Protection

Features
* Vi Input Range from 7.5V to 36V

e Accumulative Cell Voltage Monitor

* 8-to-1 Analog Multiplexer with divided ratio
accuracy: 1/n+0.5%

* Reverse-current prevention switching scan fre-
quency of 100Hz

* Requires fewer MCU A/D Converters (ADCs)

* 5V/30mA internal Voltage Regulator with +1%
accuracy

* Sleep Mode with 0.1pA ultra-low standby current
» Direct High Voltage Wake-up function
* Operating Temperature Range: -40°C to +85°C

» Package Types: 16-pin NSOPand 24-pin SSOP
(150mil)

Applications

* Electric power tools

¢ Handheld vacuum cleaners

General Description

The HT7Q1521 is a high voltage analog-front-end IC
for 3 to 8 cell Li-ion rechargeable battery protection.
It consists of an accumulative cell voltage monitor
and a high accuracy voltage regulator. The device is
designed to monitor an accumulative voltage from 1
to N and outputs the divide-by-N voltage to the ana-
log multiplexer with a £0.5% divided ratio accuracy.
The anti-reverse current switch is implemented to
prevent a backflow current even if Vour is higher than
Vaam. Each divided accumulative cell voltage can be
observed sequentially from VBAT1 to VBATS which
benefits MCUs with a lower number of ADCs. There
are 3 control bits, BO, B1 and B2, to select which
terminal voltage outputs with a maximum 100Hz
scanning frequency when Cour=2.2nF. The enable
pin, EN S, is used to close all switches and the output
voltage is pulled down by an internal 1MQ resistor.
An integrated regulator provides a 5V supply to the
MCU with a 30mA driving current capability and
which has +1% accuracy. The voltage regulator and
cell voltage monitor are shut down with an ultra-low
standby current of 0.1pA when the device is in the
Sleep Mode. When the HVWK pin is triggered by a
voltage greater than its threshold, the device will re-
turn to the normal operating state.
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Functional Block Diagram

|

Pre-
Regulator

VP

<

]

Voltage

HVWK

Wake-up
& Sleep
Control

LDO_ENB

VBAT8

i Rep_s

ESD Diode
r N

VBAT7

VBAT6

VBATS5

VBAT4

1/n
Voltage Divider

VBAT3

VBAT2

VBAT1

BO
B1
B2

EN_S

A 4

Regulator
(5V, 30mA)

VP <

8-to-1

VREG
Rois

Analog
Multiplexer

Control
Logic

Rev. 1.00

June 26, 2023



HOLTEK HT7Q1521

Pin Assignment

VIN ] 1 241 HVWK
N.C. O 2 231 N.C.
VREG []3 22[1 VBATS
GND [] 4 21[1 VBAT7
VNC]1 16 [0 VBATS LDO_ENB [ 5 20[7 VBATS
VREG [] 2 15 [ VBAT7 B2 []6 19[ VBATS
B2[]3 14 [ VBAT6 B1 7 18[0 VBAT4
B1[]4 13 [ VBAT5 BO ] 8 17| VBAT3
B0 5 12 [ VBAT4 NC. 9 16[1 VBAT2
EN_S[]s6 11 [ VBAT3 EN_S 10 15[] VBAT1
VouT [} 7 10 [ VBAT2 N.C. 1 141 N.C.
GND [ 8 9 [J VBAT1 VOUT []12 131 N.C.
HT7Q1521 HT7Q1521
16 NSOP-A 24 SSOP-A
Pin Description
Pin No.
Pin Name | Type Pin Description
16NSOP | 24SSOP
1 1 VIN P Input supply voltage. Connect to the top VBATNn
2 3 VREG O Regulator 5V/30mA output. Connect a 4.7uF capacitor to GND
8 4 GND G Ground terminal
. 5 LDO_ENB | FS)ilrt]aegi/Mode enable pin. Chip enters Sleep Mode by applying LDO_ENB
3 6 B2 | 8-to-1 analog multiplexer selection bit — MSB
4 7 B1 | 8-to-1 analog multiplexer selection bit
5 8 BO | 8-to-1 analog multiplexer selection bit — LSB
6 10 EN S | Enable terminal for .the 8-to-1 analog multiplexer. Connected to 1TMQ
- internal pull low resistor
7 12 VOUT O 8-to-1 analog multiplexer output. Connect a 2.2nF capacitor to GND.
9 15 VBAT1 | Battery cell 1 positive terminal and battery cell 2 negative terminal
10 16 VBAT2 | Battery cell 2 positive terminal and battery cell 3 negative terminal.
11 17 VBAT3 | Battery cell 3 positive terminal and battery cell 4 negative terminal
12 18 VBAT4 | Battery cell 4 positive terminal and battery cell 5 negative terminal
13 19 VBATS | Battery cell 5 positive terminal and battery cell 6 negative terminal
14 20 VBAT6 | Battery cell 6 positive terminal and battery cell 7 negative terminal
15 21 VBAT7 | Battery cell 7 positive terminal and battery cell 8 negative terminal
16 22 VBAT8 | Battery cell 8 positive terminal
— 24 HVWK | Sense and trigger pin of High voltage Wake-up function.
— Others N.C. — | Not connected
Note: I: Input; O: Output; P: Power; G: Ground;
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Absolute Maximum Ratings
Pin / Parameter Value Unit
VIN, HVYWK -0.3 to +48 \%
VREG, OUT, B2, B1, B0, EN_S, LDO_ENB, VBAT1 -0.3to +5.5 Vv
A[Vear~Veari1), i=8, 7, 6, 5, 4, 3, 2 -0.3to +5.5 Vv
Operating Temperature Range -40 to +85 °C
Maximum Junction Temperature +125 °C
Storage Temperature Range -60 to +150 °C
Lead Temperature (Soldering 10sec) +260 °C
. Human Body Model +2000 \%
ESD Susceptibility -
Machine Model +200 \%
. . ) 16NSOP (150mil) 100 °C/W
Junction-to-Ambient Thermal Resistance, 6,a -
24SSOP (150mil) 85 °C/W

Note: Absolute Maximum Ratings indicate limitations beyond which damage to the device may occur.

Recommended Operating Ratings

Pin / Parameter Value Unit
VIN 7.5t0 36 V
Ta -40 to +85 °C

Note: Recommended Operating Ratings indicate conditions for which the device is intended to be functional, but
do not guarantee specified performance limits.

Electrical Characteristics

Vin=36V, Crec=4.7uF, Cour=2.2nF, Ta=25°C, unless otherwise specified

Symbol | Parameter Test Condition | Min. | Typ. | Max. | Unit
Supply and Input
Vin Supply Voltage — 7.5 — 36.0 \%
Iinscan) Supply Current — Scan fEr:<;|_uSe=r11c’yS10()a(;]HBzz~BO with — 25 4.0 HA
IingsTB) Supply Current — Standby B0=B1=B2=EN_S=0 — 2.5 4.0 WA
Istp Standby Current in SLEEP Mode Vipo_eng=5V, Vivwk=0V — 0.1 0.2 WA
tensos LDO_ENB Pin Debounce Time — — 1.8 — us
Voltage Regulator
Vres Regulator Output Voltage lLoap=10mA 495 | 5.00 | 5.05 \%
Irec Regulator Output Current Vin=7.5V, Ta=-40~85°C 30 — — mA
AVRec Load Regulation lLoap=0~30mA — 50 — mV
AVeeo! Line Regulation Vin=7.5V~36V, lLoao=10mA — 002 | — | %NV
(VrRecXAViN)
AVeeo! Temperature Coefficient loar=1mA, Ta=-40~85°C — | +t00 | — | PP
(VrecxATa) °C

Vipo ene=5V, Vrec=0.1V, lrect
Rois VREG Discharge Resistance denotes VREG input current at — 85 — Q
Vree=0.1V, Rois=Vrec/lrec1

Input Logic
fuax B2~B0 Maximum Scan Frequency |Cour=2.2nF 100 — — Hz
o[BS L0 ENEP Iy gy s | — | = | v
e il — e v
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Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Rep EN_S Pin Pull low Resistance — — 1 — MQ
Rro_s LDO_ENB Pin Pull Low Resistance — — 10 — kQ
Leax B2, B1 and BO Pins Input Logic V=7 .5V~36V . . 01 uA

Leakage

High Voltage Wake-Up

VwkTH HVWK Trigger Threshold Voltage — 3.5 4.0 5.0 \%
twkog1 HVWK Trigger Debounce time — 1 — — ms
lwk HVWK Input Current Vivwk=36V — 50 — HA
Accumulative Cell Voltage Monitor

Vi Cell Voltage Range i=1~8 2.5 — 4.5 \Y
Isi Cell Input Leakage Current VBAIi=4'2Vx|’ i=1~8, EN_S=0, -0.1 — 0.1 WA

Vin=Vsats

) Cell Input Current When Voltage _ C g _

Isiac) Monitoring Veari=4.2Vxi, i=1~8, EN_S=1 19 24 35 WA
Is1(ReV) VBAT1 Input Reverse Current Verrs=36V, Veari=2.5V, -0.1 — 0.1 A

B2~B0=0b111, Measure Ia1
R Divided Resistance — 120 170 220 kQ
Vears=20V~36V, B2~B0=0b111,
VBAT8 Accumulative Cell Voltage  |EN_S=1

Divided Ratio (Normalised) Vears=20V~36V, B2~B0=0b111,
EN_S=1, Ta=-40°C~85°C

Vear7=17.5V~31.5V,
B2~B0=0b110, EN_S=1

0.995 1 1.0056 | —

Ratio8norw)
0.99 1 1.01 —

0.995 1 1.005 | —

VBAT7 Accumulative Cell Voltage

Divided Ratio (Normalised) \é;“ggfda/;g*gx' o 0se | 1 | 101

Ta=-40°C~85°C
Vears=15V~27V, B2~B0=0b101,
VBAT6 Accumulative Cell Voltage | EN_S=1

Ratio7norwm)

0.995 1 1.005 | —

RatioBorm) Divided Ratio (Normalised) Vears=15V~27V, B2~B0=0b101,

EN_S=1, Ta=-40°C~85°C
Vears=12.5V~22.5V,

) B2~B0=0b100, EN_S=1
VBAT5 Accumulative Cell Voltage =

0.99 1 1.01 —

0.995 1 1.005 | —

RatioSworm | pjvided Ratio (Normalised) Vears=12.5V~22.5V,
B2~B0=0b100,EN_S=1, 0.99 1 1.01 —
Ta=-40°C~85°C
Vear4a=10V~18V, B2~B0=0b011,
VBAT4 Accumulative Cell Voltage | EN_S=1

0.995 1 1.005 | —

Ratio4orm) Divided Ratio (Normalised) Veara=10V~18V, B2~B0=0b011,

EN_S=1, Ta=-40°C~85°C
Vears=7.5V~13.5V,

0.99 1 1.01 —

0.995 1 1.005| —

) B2~B0=0b010, EN_S=1
VBAT3 Accumulative Cell Voltage =

Divided Ratio (Normalised) \B/;ATBB:J_-E\;SJS’-E’E\{\] o 0o | 1 | 101

Ta=-40°C~85°C
Vear2=5V~9V, B2~B0=0b001,
VBAT2 Accumulative Cell voltage | EN_S=1

Ratio3norw)

0.995 1 1.005 | —

Ratio2mor | givided ratio (Normalised) Vearz=5V~9V, B2~B0=00001,

EN_S=1, Ta=-40°C~85°C
Vear1=2.5V~4.5V,

. B2~B0=0b000, EN_S=1
VBAT1 Accumulative Cell Voltage

0.99 1 1.01 —

0.995 1 1.006 | —

RatioTuom | pivided Ratio (Normalised) B~ B0-0b000, EN_S=1 099 | 1 | 1.01

Ta=-40°C~85°C

Rev. 1.00 5 June 26, 2023



HOLTEK

HT7Q1521

Typical Performance Characteristics
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Functional Description

Accumulative Cell Voltage Monitor

The accumulative cell voltage monitor consists of high voltage switches, voltage dividers and an 8-to-1 analog
multiplexer as shown in the following diagram. The high voltage switches are implemented using an anti-reverse
current topology which provides isolation between the output voltage and the unselected VBATn.

B2, B1 and BO are used to control the p-type switches S1~S8 only if EN_S=“1". The control truth table is shown
below. This produces an accumulative cell voltage, VBATn, divided by “n” on VOUT. This accurate +0.5%
voltage divided ratio is designed to minimize any mismatch errors.

EN_S | B2 B1 BO S8 S7 S6 S5 S4 S3 S2 S1 Vour (V)
0 X X X 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 1 Vearix1/1
1 0 0 1 0 0 0 0 0 0 1 0 Vear2x1/2
1 0 1 0 0 0 0 0 0 1 0 0 Vear3x1/3
1 0 1 1 0 0 0 0 1 0 0 0 Vearax1/4
1 1 0 0 0 0 0 1 0 0 0 0 Vearsx1/5
1 1 0 1 0 0 1 0 0 0 0 0 Vearex1/6
1 1 1 0 0 1 0 0 0 0 0 0 Vearrx1/7
1 1 1 1 1 0 0 0 0 0 0 0 Vearsx1/8
Power on states 0 0 0 0 0 0 0 0 0
Accumulative Cell Voltage Monitor Truth Table
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|

|

|

|

Accumulative Cell Voltage Monitor Functional Block

Sleep Mode

When a voltage of 5V and duration of more than 1.8us signal is applied on LDO_ENB pin, the chip enters Sleep
Mode. During Sleep Mode, VREG and VOUT are shut down to 0V and the capacitor of VREG is discharged
through internal discharge resistor. Pre-regulator and high voltage wake-up circuit are the only blocks that are still
working in Sleep Mode and operates with an ultra-low standby current of 0.1pA (typical).

When the voltage applied on HVWK pin is greater than Vwxru (typical value is 4.0V), the chip cannot enter Sleep
Mode, even though the voltage of LDO ENB pin is 5V.
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Wake up from Sleep Mode

The HVWK pin can be used for detecting charger plugged-in, switch turned on, or load connected events. When
the device is under the Sleep Mode, if the HVWK pin is triggered by a pulse with requiring at least 4.0V voltage
and 1ms width, the output of VREG will resume and the whole chip is ready for normal operation. The reference
timing diagram of entering the Sleep Mode and waked up is listed below.

vin [X] I

Pre-Regulator Vp
<
Voltage
HVWK DF——————— Wake-up »  Regulator VREG
& Sleep (5V, 30mA) Rois
LDO_ENB [X————————  Control T
J
|
Normal Sleep Wake-up Normal
Operation State State Operation
5V
Ve
0
Greater than
tenepB tensos
> € >« 5V
LDO_ENB
0
Cannot enter Sleep Mode
when Vivwk > Vit }WKDBL
> Vikrh
HVWK
0
5V
VREG
0

Application Information

VIN, VREG, VOUT Capacitors

The VIN input capacitor Civ and VREG output capacitor Crec are 4.7puF for better input noise filtering and output
load transient behavior. A recommended 2.2nF noise filtering capacitor should be connected between VOUT and
GND terminals. Note that higher noise capacitance value of Cour will lower the acceptable scan frequency.

VIN

HT7Q1521
VBAT8

VREG

VOUT

To

To

MCU VDD

MCU ADC
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VIN and VBATn Spike Suppression Resistors

The appropriate VIN and VBATn spike suppression resistors corresponded to R9 and Rn lower the voltage spike
and inrush current applied on any I/O pins, which can improve the stability of Vres that provides the power source
to the external MCUs. Especially when there are spike filter capacitors connected from P+ or C+ to GND, the
VBATn spike suppression resistors (Rn) are necessary. The recommended resistance values of VIN and VBATn
resistor varies with the number of battery cells, which are listed in the following table.

Battery Cell Number VIN Ref:ommended VBATn R‘lecommended
Resistor (R9) Resistor (Rn)
3S 18Q 100Q
48 100Q 51Q
58 180Q 51Q
6S 270Q 51Q
7S 360Q 51Q
8S 430Q 51Q

Recommended Resistance of Spike Suppression Resistors

P+
R L
VIN VREG To MCU VDD
C.NI L HT7Q1521 T Cres
Rn = =
VBATn
T Ve

It is necessary to select an appropriate package for VIN spike suppression resistor (R9) in order to prevent it being
damaged from overheated. The maximum power on R9 is easily calculated by:

Provax=(Irec)**R9
where Irec is the maximum VREG output current, R9 is the resistance value of VIN spike suppression resistor (R9).

It is recommended to choose the resistor package that its maximum rated power is greater than twice the Promax.

Cell Voltage Monitor Scan Frequency

The HT7Q1521 can output accumulative cell voltage to external MCU ADC for monitoring battery voltage
status. The following figures show the timing diagrams of cell voltage monitor scanning for 5S and 8S
applications. The HT7Q1521 starts to charge the VOUT capacitor from 0V to the selected cell voltage while the
EN_S receives an ‘L’ to ‘H’ signal. In order to ensure external MCU A/D conversion accuracy, the A/D conversion
procedure has to wait before the HT7Q1521 VOUT capacitor is fully charged. The suggested minimum waiting
time is Sms after the EN_S from ‘L’ to “H’ or cell voltage monitor channel switched. It is recommended that the
maximum scan frequency for accumulative cell voltage monitoring is less than 100Hz and that EN_S=“0" when
the voltage scanning procedure has finished for power saving purposes.

[ [ [ [ 1 1
I I I I I I
ENS | I I I I I I
| I I I I I | I I
| I I I I I | I |
: | | | | : | |-
| I I I I | | I I
| IVearo / 21 IVBAT4/4I I . | Wearp /2!
I I

Vour

|
——+———+———|———| ——————
| | |

| |

|
|
S8~S1 I ! ' ! o
00H 01H 02H 04H 08H 10H A O1H 02H X
| R

5S Battery Monitoring Timing
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tscan = 10ms
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Acquiring Cell Voltage Monitor Output with External MCU ADC

The HT7Q1521 can output battery cell voltage to an external MCU for monitoring the battery voltage status when
it is in charging or discharging state. As shown in the following figure, the external MCU ADC samples the Vour
voltage via an ADC sampling capacitor (Csamrig), which is typically 5pF to 50pF. Due to the charge sharing effect,
the voltage on the VOUT capacitor (Cour) drops while the ADC samples that with initially zero-voltage CsampLt.
A voltage-drop occurs on the Cour after the first ADC sampling, and then it needs a recharge time to recharge
the Cour. Referring to the following timing figure, a pre-charge procedure of Csamre during the VOUT recharge
time is recommended to minimize the charge sharing effect by the means of performing several sampling without
clearing the charges in the CsawmpLE.

|
| — I
—‘W\'—&I VBATS 7o Vgars + 8 I_ |
|
= Vgg : S8 _>J | T T T T T T T T _i
|
1—'W\'—|Z}VBAT7 JC Vear7 + 7 l— | : S&H |
| * |
: o | ° ° : I l I
° ° ° 8-to-1 | youT Vour | VSH I
L. . . Analog K—9 ' s aoc ||
: | MUX : 1 Corr ! 1 |
| C
J *VBATZ — Venrs + 2 | I 2.2nF | I SAMPLE :
| T : | Mcu |
=3 VBZ | S2 | U
'_'W"_$VBAT1 o Vgar1 |_ |
|
=+ Vg, : S1 ->J / :
GND
X HT7Q1521 |
4 L - - ____ 1

HT7Q1521 + MCU ADC Functional Block
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S&H (V)
p t
< Minimum A/D Waiting Time »
A« VOUT Recharge Time >
4.2
Vour (V) /
4.1 A
0 p
A
4.2
Vs (V)
4.1 =
0 -t
1st 2nd 3rd 4th Start A/D
Pre-charge Pre-charge Pre-charge Pre-charge Conversion

ADC Sampling Recommended Timing

For the best conversion accuracy, the A/D conversion has to wait before Cour recharge is complete. The
recommended minimum waiting time from the first sampling to A/D conversion beginning is listed in the
following table.

MCU ADC Sampling Capacitance (pF) | Recommended Minimum A/D Waiting Time (ps)
5 370
10 660
20 950
30 1120
40 1240
50 1340

ADC Sampling Recommended Waiting Time

Voltage Spike Suppression Method

Loading
Discharge Current o Discharge Current
A —
Conducting wire Conducting wire
Pad Pad (j
HT7Q1521
—i
R —
VIN VREG J e c
1 i —|— DS
I I MCU MOS
= VBATS8
- VOUT |—¢
Vag 1 Rs
VBAT7 I \
Vg7 = 1
T B PCB

Simplified Typical BMS System Discharge Path Diagram
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Most battery-management systems would monitor
charge and discharge current to prevent over-current
damage. Due to the parasitic inductance on conducting
wires and PCB layout connections, large voltage
spike may occurs while the MCU controlled MOS
rapidly shuts down the charge or discharge current,
and this spike may damage the device VBATn or VIN
pins. Any voltage spike on the VBATn and VIN pins
should not over the limitation in Absolute Maximum
Ratings, which is 48V. Four recommended measures
listed below would help to reduce the voltage spike.

1. Make the external conducting wire and PCB layout
connections as short as possible where large charge
or discharge current flows.

2. Adjust the slew rate of MOS switch with the gate
resistor Rg. Turn off the MOS with slower slew rate
for lower voltage spike, and the tradeof is a slower
protection response time.

3. Add a capacitor (Cps) between drain and source
node of the MOS switch as shown above. The
recommended capacitance is 0.1uF to 0.22uF.

4. Add a 39V Zener diode between the highest voltage
potential node of battery cells and GND.

PCB Layout Considerations

The following component placement and layout
guidelines are suggested for the sake of noise
reduction and voltage spike suppression.

1. The VIN filter capacitor and resistor must be close
to VIN pin. [Region (A)]

2. The VREG regulation and noise filter capacitor
must be close to VREG pin. [Region (B)]

3. The VOUT noise filter capacitor must be close to
VOUT pin. [Region (C)]

4. Placing a ground line between VIN and VREG
lines would improve the ability of resisting surge.

5. The tracks where large current would flow through
should be wide and short to suppress the voltage
spike at the time when MOS switch change its ON/
OFF state.

6. The power ground and signal ground should be
connected at final output pad (B-) for less noise
disturbance.

Thermal Considerations

The maximum power dissipation depends upon the
thermal resistance of the IC package, PCB layout,
rate of surrounding airflow and difference between
the junction and ambient temperature. The maximum
power dissipation can be calculated by the following
formula:

Pooviaxy= (Timax)-Ta)/05a (W)

where Timax) is the maximum junction temperature,
Ta is the ambient temperature and 04 is the junction-
to-ambient thermal resistance of IC package.

For maximum operating rating conditions, the maxi-
mum junction temperature is 125°C. However, it is
recommended that the maximum junction temperature
does not exceed 125°C during normal operation to
maintain high reliability. The de-rating curve of the
maximum power dissipation is show below:

Ppavax) = (125°C-25°C)/(100°C/W) = 1.0W  (16NSOP)

Pomax) = (125°C-25°C)/(85°C/W) = 1.18W  (24SSOP)

For a fixed Tymax) of 125°C, the maximum power
dissipation depends upon the operating ambient tem-
perature and the package’s thermal resistance, 0;a.
The de-rating curve below shows the effect of rising
ambient temperature on the maximum recommended
power dissipation.
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Typical Application Circuits

8S Battery Monitoring Typical Application Circuit
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58 Battery Monitoring Typical Application Circuit
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3S Battery Monitoring Typical Application Circuit
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Note: 1. If less than 8 serial batteries are used, connect the unused VBATn to the highest voltage potential. Do not
leave any VBATn floating in order to prevent damage to the device.

2. The resistance selection of R9, R1, R2, and R3 are listed in section “VIN and VBATn Spike Suppression
Resistors”.

3.VIN pin should not be floating to prevent abnormal operations.
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Package Information

Note that the package information provided here is for consultation purposes only. As this information may be

updated at regular intervals users are reminded to consult the Holtek website for the latest version of the Package/
Carton Information.

Additional supplementary information with regard to packaging is listed below. Click on the relevant section to be
transferred to the relevant website page.

 Package Information (include Outline Dimensions, Product Tape and Reel Specifications)
» Packing Meterials Information

¢ Carton information

Rev. 1.00 17 June 26, 2023



HOLTEK i ‘

HT7Q1521
16-pin NSOP (150mil) Outline Dimensions
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Dimensions in inch
Symbol
Min Nom. Max.
A — 0.236 BSC —
B — 0.154 BSC —
C 0.012 — 0.020
c' — 0.390 BSC —
D — — 0.069
E — 0.050 BSC —
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
a 0° — 8°
Dimensions in mm
Symbol
Min Nom. Max.
A — 6.000 BSC —
B — 3.900 BSC —
C 0.31 — 0.51
c' — 9.900 BSC —
D — — 1.75
E — 1.270 BSC —
F 0.10 — 0.25
G 0.40 — 1.27
H 0.10 — 0.25
a 0° — 8°
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24-pin SSOP (150mil) Outline Dimensions
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Dimensions in inch
Symbol

Min. Nom. Max.
A — 0.236 BSC —
B — 0.154 BSC —
C 0.008 — 0.012
(03 — 0.341 BSC —
D — — 0.069
E — 0.025 BSC —
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
a 0° — 8°

Dimensions in mm
Symbol

Min. Nom. Max.
A — 6.00 BSC —
B — 3.90 BSC —
C 0.20 — 0.30
(03 — 8.66 BSC —
D — — 1.75
E — 0.635 BSC —
F 0.10 — 0.25
G 0.41 — 1.27
H 0.10 — 0.25
a 0° — 8°
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that the information is completely accurate. The information contained in this
publication is provided for reference only and may be superseded by updates.
HOLTEK disclaims any expressed, implied or statutory warranties, including but
not limited to suitability for commercialization, satisfactory quality, specifications,
characteristics, functions, fithess for a particular purpose, and non-infringement of
any third-party’s rights. HOLTEK disclaims all liability arising from the information
and its application. In addition, HOLTEK does not recommend the use of
HOLTEK’s products where there is a risk of personal hazard due to malfunction
or other reasons. HOLTEK hereby declares that it does not authorise the use of
these products in life-saving, life-sustaining or safety critical components. Any use
of HOLTEK’s products in life-saving/sustaining or safety applications is entirely
at the buyer’s risk, and the buyer agrees to defend, indemnify and hold HOLTEK
harmless from any damages, claims, suits, or expenses resulting from such use.
The information provided in this document, including but not limited to the content,
data, examples, materials, graphs, and trademarks, is the intellectual property
of HOLTEK (and its licensors, where applicable) and is protected by copyright
law and other intellectual property laws. No license, express or implied, to any
intellectual property right, is granted by HOLTEK herein. HOLTEK reserves the
right to revise the information described in the document at any time without prior
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