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Data Sheet

SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

General Description

The AM4962 is a full wave driver IC with direct
PWM control function. It is used for single phase
motor and is capable of speed control by PWM pulse.

The AM4962 is available in HTSSOP-14 and
SSOP-16 packages.

Features

The Motor Speed is Controlled by PWM Pulse
Directly

Built-in Triangle Wave Circuit Without Extra
Oscillation Capacitor

Built-in Hall Bias Circuit

Built-in Minimal Speed Setup Circuit

Slope K* Adjustable

Rotation Speed Indication (FG)

Rotation or Lock State Indication (RD)

Built-in Thermal Shutdown Circuit

Lock Protection and Auto-restart

Output Current Limit

* Slope K is the slope of output PWM duty vs. input
PWM duty

Applications

CPU Cooler Fan in PC
Brushless DC Motor Driver

HTSSOP-14

SSOP-16

Figure 1. Package Types of AM4962
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Pin Configuration

GH Package
(HTSSOP-14)
PGND Z O j PGND
ouT2 [ 1| 14 ] OUT1
VCC [ 2 | 13 ] GND
VMIN [ 3| 2] CT
PWM [ 4 | 11 ] RADJ
CF [5 | 10| HIN-
FG [6 | 9 | HB
RD [ 7| 8 | HIN+
GS Package
(SSOP-16)
ouT2 [ 17 o 16 | PGND
NC [ 2] (15 ] OUTT
vee [3] [14] GND
VMIN [ 4 | 13 ] CT
PWM [ 5 12| RADJ
CF [ | 11 HIN-
FG [ 7] [10] HB
RD [s| [ 9 ] HIN+

Figure 2. Pin Configuration of AM4962 (Top View)
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Pin Description

Pin Number
Pin Name Function
HTSSOP-14 | SSOP-16

1 1 OUT2 Driver output 2

2 NC No connection
2 3 VCC Power supply
3 4 VMIN Minimum duty setting
4 5 PWM PWM pulse Input
5 6 CF PWM filter capacitor
6 7 FG Rotation speed indicator
7 8 RD Rotation/lock state indicator
8 9 HIN+ Hall sensor input +
9 10 HB Hall sensor bias regulator
10 11 HIN- Hall sensor input -
11 12 RADJ Slope K adjustable terminal
12 13 CT Lock and rotation setting capacitor terminal
13 14 GND Ground for control circuit
14 15 OUT1 Driver output 1

16 PGND Power ground

Apr. 2011 Rev. 1.2
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Functional Block Diagram

: Thermal
Triangle Wave Shutdown Fa
VMIN

I
RADJ Pre- 1 |
driver j |
PWM ] :
: (:) VCC
CF Control
Q 5 Circuit :
HB ¢ (10) Hall L .
Bias ouT2
HIN+ (IJ 80 :
i <|'> 10 (11) |
I Lock Shutdown |
and |
: Hysteresis Amp Auto Restart OUT1
I 29 L _rsanl ;
CT
A(B)
A HTSSOP-14
B SSOP-16
Figure 3. Functional Block Diagram of AM4962
Truth Table (Note 1)
Items IN- IN+ CF CT ouT1 | OUT2 FG Mode
1 H L L H L L Rotation
2 L H L L H Off PWM off
3 H L H Off L L Rotation Recirculate
4 L H L Off Off PWM off
5 H L H Off L
L H Lock Protection
6 L H Off H Off
Note 1: Vepr(H)=5V, Vcr(L) =1V, Ver(H)=5V, Ver(L) =0
Apr. 2011 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Ordering Information

AM4962 O O - O

Circuit Type — L G1: Green

Package Blank: Tube
GH: HTSSOP-14 TR: Tape & Reel
GS: SSOP-16
Temperature . Packin
Package P Part Number Marking ID g
Range Type
AM4962GH-G1 AM4962GH-G1 Tube
HTSSOP-14
AM4962GHTR-G1 AM4962GH-G1 Tape & Reel
-30 to 90°C
AM4962GS-G1 AM4962GS-G1 Tube
SSOP-16
AM4962GSTR-G1 AM4962GS-Gl Tape & Reel

BCD Semiconductor's Pb-free products, as designated with "G1" suffix in the part number, are RoHS compliant
and green.

Apr. 2011 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Absolute Maximum Ratings (Note 2)

Parameter Symbol Value Unit
Supply Voltage Vee 18 v
Output Current Tour 1.0 A
Output Voltage Vour 18 v
HB Output Current Tug 10 mA
RD Output Voltage Vrp 18 \Y
FG Output Voltage VEeG 18 \Y
RD Output Current Irp 10 mA
FG Output Current Irg 10 mA
Power Dissipation Pp SSOP-16 08 bl
HTSSOP-14 1.1 W
Storage Temperature Range Tsto -55 to 150 °C
Thermal Resistance SSOP-16 156 o
(Junction to Ambient) O HTSSOP-14 114 W
ESD (Human Body Model) ESD 2000 \%
ESD (Machine Model) ESD 250 \Y%

Note 2: Stresses greater than 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 Ratings” for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 3.5 12 16 v
Hall Input Voltage + (Note 3) Vine 0.2 3 A%
Hall Input Voltage - (Note 3) Vin. 0.2 3 v
PWM High Level Voltage Vewm Vee-1 \Y%
Ambient Temperature Ta -30 90 °C

Note 3: Hall input voltage range includes the amplitude of signal.

Apr. 2011 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Electrical Characteristics

(Vce=12V, Ta=25°C, unless otherwise specified.)

Parameter Symbol Conditions Min Typ Max Unit
I Ver=0 10.18 15 18.76
Quiescent Current mA
I Ver=5V 5.38 8 10.55
é)il(llg)ut Saturation Voltage at High Veam Tsource=200mA 1.0 117 v
g)il(ll?ut Saturation Voltage at Low Verrt | Tspg=200mA 02 03 v
CPWM Frequency fosc 18 25 32 kHz
CF High Level Voltage Veru Vpwm= 32 3.6 3.75 \Y%
CF Low Level Voltage Ve Vewm=5 1.83 1.95 2.15 A%
VMIN Voltage VMmN 34 3.7 4.0 A%
RADIJ Pin Voltage Vaps Vpwm=0 3.6 3.8 4.4 \%
Hall Input Hysteresis Vhys +10 +20 mV
Hall Bias Voltage VuB Iyg=5mA 1.1 1.25 1.4
CT High Level Voltage Vern 3.55 3.7 3.88
CT Low Level Voltage VerL 1.55 1.7 1.85
CT Charge Current Icuc 1.5 2 2.85 HA
CT Discharge Current Ipng 0.14 0.2 0.285 HA
CT Charge and Discharge Ratio Rep Icuc/Ipug 8.5 10 14.5
FG Output Low Level Voltage VEGL Irg=SmA 0.2 0.3 A%
FG Leakage Current Lirc Veg=12V 30 HA
RD Output Low Level Voltage VrpL Irp=5mA 0.2 0.3 \'%
RD Leakage Current Iirp Vrp=12V 30 HA

Apr. 2011 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Typical Performance Characteristics
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Figure 4. Quiescent Current vs. Ambient Temperature Figure 5. Quiescent Current vs. Supply Voltage
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Output Current Ambient Temperature
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Typical Performance Characteristics (Continued)

1.0 Package: SSOP-16 __|
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Figure 8. Power Dissipation vs. Ambient Temperature

Apr. 2011 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Operating Diagram

VPWM adjustable voltage

/ fosc=25kHz

A
\
A

\
A

A\

Low Speed PWM Variable High Speed

All parameters are tested under V¢c=12V

Figure 9. Operating Diagram of AM4962

Apr. 2011 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Typical Application (Note 4)

L1

100
W Max. Duty Cycle 2
AM4962
1(1) 14 (15)
ouT2 OUTH 80 ,
vec o1 Ve 2(3) 13 (14) S /
oO—p— vCC GND T ’
i @ yMIN cr |20 X
ci — 2z
wF T JUL20 pywm RADJ 112 3 A
| 50 | op HIN- 100D ;;140 Slope K
B £D_ Fa HB % Hall | L c2 2
c3 78 | RD PGND HIN+| 8@ 0.47uF <
1uF | Min. Duty Cycle
| | |
- 0 0 10 20 30 40 50 60 70 80 90
— — - = Input PWM Duty Cycle (%)
Figure 10
Application 1 (Default)
VCC D1 v H
s V2 V2 V2 W S
5 > Y'Y |
AM4962 | # |
1(1 14 (15)| “------ !
% ourz outy T v
C1F L 2@ lvee GND [ 21
Tu
34 12 (13)
@ VMIN T | RS
46 | pwm RADJ 1012
5 (6) CF HIN- 10 (11)
6 (7 9 (10) R6
UBp e HB Hall | _L_c2
7® | RD PGND HIN+|[8® 0.47uF

Application 2 (Slope K and Minimum/Maximum Duty Adjustable)

Note: D2 and D3 are recommended to be used when the current in coil L1 is higher than 300mA.

Figure 11. Typical Applications of AM4962

Apr. 2011 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Typical Application (Note 4, Continued)

Note 4 (Refer to application circuit 2 unless otherwise noted.):

Adjust slope K of output PWM's duty vs. input PWM's duty
1. The default K is about 0.8 (application circuit 1).

2. Adding RS can increase K (see Figure 12).

3. Adding R6 can decrease K (see Figure 13).

100 T T T T T T T 100 >
| —— R5=270k, R1, R2, R3, R4, R6 Open 7 A
— — R5=560k, R1, R2, R3, R4, R6 Open Vi /40

80  --- R1,R2,R3, R4, R5, R6 Open 4 80 7
Q ,7/ = s
3 -,/ S A .
-~ 7 ~ rd
2@ . A 3 4.
L‘% 60 e (‘3’, 60 -
= D4 > ] -7
g 1 Z 0
o .1 Aa L] <
ERR 7 5 40 | r -
2 . B ‘g_ - - L4
> - =] ~
) T e} = =

20 |- r 20 |-t ——R6=100k, R1, R2, R3, R4, R5 Open |

- — — R6=270k, R1, R2, R3, R4, R5 Open
- - - R1,R2, R3, R4, R5, R6 Open
\ \ \ \ \ \ \
0
0 10 20 30 40 5 60 70 8 9 100 0 10 20 s 40 50 60 70 80 0 100
Input PWM Duty Cycle (%) Input PWM Duty Cycle (%)
Figure 12 Figure 13

Adjust minimum duty of output PWM:

1. The default minimum duty of output PWM is about 20% (application circuit 1, Figure 10).
2. Decreasing R2 can increase minimum output PWM duty (see Figure 14).

3. Adding R5 can decrease minimum output PWM duty (see Figure 15).

i I 0 T 1]
70 N\ R1=15k,R3,R4,R5,R6 open | R1, R2, R3, R4, R6 open
\ — 80
Q 2
Z 60 N S
(0] =
sl o
& N 3 60
z ” N z
a a
E 40 ‘\ E w
£ N E
S % \\ =
20
20 |
//
10 0
3.5k 4.0k 4.5k 5.0k 5.5k 6.0k 6.5k 390K 560K 820K ™ 2.2M 4.7M 8.2M
R2 () R5 ()
Figure 14 Figure 15
Apr. 2011 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Typical Application (Note 4, Continued)

Adjust maximum duty of output PWM:

1. The default maximum output PWM duty is 100% (application circuit 1).
2. Adding R3 can decrease maximum output PWM duty (see Figure 16).
3. Adding R4 can increase maximum output PWM duty (see Figure 17).

100 100
\ \ \ \ \ \ \ . P
|- —— R3=390k, R1, R2, R4, R5, R6 Open ———————~1 v °
& - = R3=1M, R1, R2, R4, R5, R6 Open . ', s 80 // P
| - - - R1,R2, R3, R4, R5, R6 O . i 7.
- , R2, R3, R4, R5, R6 Open % < e
5 P o g
S L7 5 .
2 60 ,/ S
o A O P d -
z c - = <
= . Pd 3 ki
a s a -
5 40 . i / 5 4 =
% . - =] / -~ r
o PR o - .
2 e L1 0 |Z-1" ——R4=150k, R1, R2, R3, R4, R6 Open _|
- - — — R4=390k, R1, R2, R3, R5, R6 Open
- - - R1,R2, R3, R4, R5, R6 Open —
N . e
0 10 20 30 40 50 60 70 8 90 100 0 10 20 30 40 5 6 70 8 9 100
PWM (%) PWM (%)
Figure 16 Figure 17
Apr. 2011 Rev. 1.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Mechanical Dimensions

HTSSOP-14 Unit: mm(inch)

1.470(0.058)
1.570(0.062)

6.350(0.250)
6.550(0.258)

_ . ©1.4500.059
; s 1.550(0.061)
! | 6.200(0.244) 4.300(0.169)
! 6.600(0.260) 4.500(0.177)
. ,
s SEE
N\ » 0.750(0.030) 1-H- DETAIL A
"\ 0.850(0.033) e RN
T T \
H H H H = | ﬁ \ 0.200(0.008) or 1.480(0.058 BASE METAL
] 0.280(0.011) or 1.610(0.063
—— Y , (0.011) or 1.610(0.063)
. ,
So_ -t 0.100(0.004)
0.650(0.026) 0.190(0.007) /fk ’ 0.100(0.004)
BSC 0.200(0.008) _10° 0.150(0.006)
1.300(0.051) MIN 14° -
BSC 1.200(0.047) "7\ '
MAX R0.090(0.004)

IN 0.200(0.008) or 1.470(0.058)
0.340(0.013) 0.240(0.009) or 1.570(0.062)
0.540(0.021) R0.090(0.004)

MIN —

<| |_L|'L|_L|'L|_L|_L|_L|> R I \
| — e I I I Iy BSC —
00
0.050(0.002) | 0.4500.018) 8°
0.200(0.008) 07500030

0.900(0.035)

1.050(0.041)

Note: Eject hole, oriented hole and mold mark is optional.

1.000(0.039)

REF

DETAILA

Apr. 2011 Rev. 1.2
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4962

Mechanical Dimensions (Continued)

Note: Eject hole, oriented hole and mold mark is optional.

0.050(0.002)

DETAIL A

SSOP-16 Unit: mm(inch)
3.800(0.150)
4.000(0.157)
| 0.200(0.008) \
' 0.300(0.012
I | ] ( )
o — | - 0.635(0.025) 7
o | — 1 BSC
E:_______i__ | —— . 4.700(0.185)
I — . T 1 @ 0.800(0.031) _ 5.100(0.201)
p— | —
L [l / 1 -
! 0.100(0.004)
_1.0000.039) | | 0.900(0.035) 0.250(0.010)
1.350(0.053)
1.750(0.069)
0.400(0.016)
5.800(0.228) 1 .270(0.250)’ _
6.200(0.244) DEii'lfLA 13500.053) - - 0.250(0.010)
s 0° N
o _ = 1.550(0.061) 2
] 8 P ~ % 50(0.006) 7 R0.150(0.006) g /
| / ,0.250(0.010) / \
i \ / T \
T i T I | |
/ |
LA "‘!“‘ - ‘ IR0.150(0.006)
| N P \ Jr /
8 || _ ~ _| 4 “0.650(0.026) T T ,
™ 0.750(0.030) N
0.200(0.008) . | /
e
0.250(0.010) N P
0.020(0.001) ~ — — —
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http://www.bcdsemi.com

IMPORTANT NOTICE

BCD Semiconductor Manufacturing Limited reserves the right to make changes without further notice to any products or specifi-
cations herein. BCD Semiconductor Manufacturing Limited does not assume any responsibility for use of any its products for any
particular purpose, nor does BCD Semiconductor Manufacturing Limited assume any liability arising out of the application or use
of any its products or circuits. BCD Semiconductor Manufacturing Limited does not convey any license under its patent rights or
other rights nor the rights of others.

MAIN SITE

- Headquarters - Wafer Fab

BCD Semiconductor Manufacturing Limited Shanghai SIM-BCD Semicond Manufacturing Co., Ltd.
No. 1600, Zi Xing Road, Shanghai ZiZhu Science-based Industrial Park, 200241, China 800 Yi Shan Road, Shanghai 200233, China

Tel: +86-21-24162266, Fax: +86-21-24162277 Tel: +86-21-6485 1491, Fax: +86-21-5450 0008

REGIONAL SALES OFFICE

Shenzhen Office Taiwan Office USA Office

St hai SIM-BCD Semiconductor Manufacturing Co., Ltd., Shenzhen Office BCD Semicond (Taiwan) Company Limited BCD Semiconductor Corp.
Unit A Room 1203, Skyworth Bldg., Gaoxin Ave.1.S., Nanshan District, Shenzhen, 4F, 298-1, Rui Guang Road, Nei-Hu District, Taipei, 30920 Huntwood Ave. Hayward,
China Taiwan CA 94544, USA

Tel: +86-755-8826 7951 Tel: +886-2-2656 2808 Tel : +1-510-324-2988

Fax: +86-755-8826 7865 Fax: +886-2-2656 2806 Fax: +1-510-324-2788
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