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Data Sheet

SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

General Description

The AM4961 is a full wave driver IC with PWM con-
trol function. It is used for single phase motor and is
capable of speed control by changing output duty
cycle.

The AM4961 is available in TSSOP-20(EDP) and
HTSSOP-14 packages.

Features

«  Built-in Hall Bias Circuit

+  Built-in PWM Speed Control Circuit

+  Built-in Minimal Speed Setup Circuit
+ Rotation Speed Indication (FG)

+ Rotation or Lock State Indication (RD)
«  Built-in Thermal Shutdown Circuit

«  Lock Protection

«  Output Current Limit

Application

*  CPU Cooler Fan in PC
«  Brushless DC Motor Driver

TSSOP-20(EDP)

HTSSOP-14

Figure 1. Package Types of AM4961
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Pin Configuration

G Package
(TSSOP-20(EDP))

PGND [1IT |1 20 |—II—1 PGND
PGND [I1] 2@ 19 [(EIT—1 PGND
PGND [I1|3 18 ||II—1 PGND
ouT2 [II|4 17 (11— ourt1
vcCc [II]|s 16 |—II—1 GND
VMIN I _l6 15|11 cT
VPWM [ I 1l7 14 |11 VREF
cosCc [—I1_lIs 13 |[CII—] HIN-
FG [_I1|9 12111 HB
RD [—Ir |10 11 (I3 HIN+
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Pin Configuration (Continued)

GH Package
(HTSSOP-14)

PGND ‘ ) I PGND
ouT2 11|12 14 |/ ouTt1

vce [CTIT]| 2 13 |HI3 GND
VMIN TT]| 3 2 | m o — e
vPwM 1Ll 4 1|3 VrRer
cosc CT11]|5 10 | IT—] HIN-

F6 CIT]|6 o/ HB

RD CITI| 7 8 |HT—1 HIN+

Figure 2. Pin Configuration of AM4961 (Top View)
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Pin Description
Pin Number
Pin Name Function
TSSOP-20(EDP) | HTSSOP-14
1 PGND Power ground
2 PGND Power ground
3 PGND Power ground
4 1 ouT2 Driver output 2
5 2 VCC Power supply
6 3 VMIN Minimum duty setting
7 4 VPWM Adjustable Input
8 5 CcosC Oscillator capacitor
9 6 FG Rotation speed indicator
10 7 RD Rotation/lock state indicator
11 8 HIN+ Hall sensor input +
12 9 HB Hall sensor bias regulator
13 10 HIN- Hall sensor input -
14 11 VREF Reference voltage regulator
15 12 CT Lock and rotation setting capacitor terminal
16 13 GND Ground for control circuit
17 14 OuT1 Driver output 1
18 PGND Power ground
19 PGND Power ground
20 PGND Power ground
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AM4961
Functional Block Diagram
T T T T T T Tt T T T T T T T T T T |
l 55 20 q> FG
COSC ()——— Oscillation Circuit Thermal Shutdown
I I
vPwm (7 4) :
1 10 (7) RD
VMIN @) - |
I
: Pre-driver 1 [
VREE d)14 (11) | Voltage — I :
Reference
| 5(2)
I ° VCC
ie O Hall Bias Control |
I Circuit |
HIN+ (5% B4 our
: ] |
HIN. (130 \ I
I / — I
| Hysteresis Amp Lock Sa?]létdown :
: Auto Restart 17 (14)Q OouT1
| __mgy | eyl hew | ;
CT GND PGND
A (B)

A for 20-pin B for 14-pin

Figure 3. Functional Block Diagram of AM4961
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Truth Table
HIN- HIN+ COSC (Note 1) CT OUT1 ouT2 FG RD Mode
H L H L L
H Rotation (Drive)
L H L H OFF
H L L OFF L L L
L Rotation (Recirculate)
L H L OFF OFF
H L H OFF L
H
L H OFF H OFF
H L H OFF OFF L OFF Lock Protection
L
L H OFF OFF OFF

Note 1: Vosc (H) >Vpwwm: Vosc (L) <Vpww-

Ordering Information

AM4961 [0 O - O

E1l: Lead Free

Circuit Type ~ —— G1: Green
Package TR: Tape and Reel
G: TSSOP-20(EDP) Blank: Tube
GH: HTSSOP-14
Temperature Part Number Marking ID Packing
Package Ran T
ange Lead Free Green Lead Free Green ype
TSSOP-20 . AM4961G-E1 AM4961G-G1 AM4961G AMA4961G-G1 Tube
(EDP) -30 to 105°C
AM4961GTR-E1 | AM4961GTR-G1 | AM4961G AM4961G-G1 Tape & Reel
AM4961GH-E1 AM4961GH-G1 AM4961GH | AM4961GH-G1 Tube
HTSSOP-14 | -30to 90°C
AM4961GHTR-E1 | AM4961GHTR-G1 | AM4961GH | AM4961GH-G1 | Tape & Reel

BCD Semiconductor's Pb-free products, as designated with "E1" suffix in the part number, are ROHS compliant. Products with
"G1" suffix are available in green packages.
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Absolute Maximum Ratings (Note 2)

Parameter Symbol Value Unit
Supply Voltage Ve 18 \%
Output Current lout 1.2 A
Output Voltage Vout 18 \%
HB Output Current lus 10 mA
VPWM Input Voltage Vewm 6 \Y
RD Output Voltage VrD 18 \%
FG Output Voltage VEG 18 \%
RD Output Current IrD 10 mA
FG Output Current Ieg 10 mA
TSSOP-20(EDP) 1.5 W
Power Dissipation (Note 3) Pp
HTSSOP-14 11 W
Storage Temperature Range Tste -55 to 150 oc
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.

Note 3: To=25°C, no external heatsink.

Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply Voltage Vce 35 12 16 \
Hall Input Voltage + (Note 4) V N+ 0.2 3 \%
Hall Input Voltage - (Note 4) VIN- 0.2 3 \
Ambient Temperature (Note 5) Ta -30 105 oc

Note 4: Hall input voltage range includes the amplitude of signal.
Note 5: For TSSOP-20(EDP) package only. External heatsink shall larger than 15.24mm*3.81mm to ensure the IC is
available at To=105°C.

Jun. 2008 Rev. 2.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Electrical Characteristics

(Vee=12V, To=25°C, unless otherwise specified.)

Parameter Symbol Conditions Min Typ Max Unit
lo1 Lock off 11.24 15 18.76
Quiescent Current mA
lo2 Lock on 6.25 8 10.55
VREF Voltage VRer IRep=bMA 5.8 6 6.2 \
S:Jgtﬁustidzaturation Voltage at VsaTH lsouRCE=200MA 1.0 117 v
Output_ Saturation Voltage at VsarL lg/NK=200mA 0.2 03 v
Low Side
COSC Frequency fosc Cosc=100pF 18 25 32 KHz
COSC High Level Voltage VoscH 3.45 3.6 3.75 \Y
COSC Low Level Voltage VoscL 1.83 1.95 2.07 \Y
Hall Input Hysteresis Vhys +10 +20 mv
Hall Bias Voltage Vus lg=SmA 1.1 1.25 14 \YJ
CT High Level Voltage VeTH 3.55 3.7 3.88 \Y%
CT Low Level Voltage Vero 1.55 1.7 1.85 \Y%
CT Charge Current Ichg 15 2 2.55 LA
CT Discharge Current IbHG 0.14 0.2 0.255 LA
CT Charge and Discharge Ratio Rep lche/IbHe 8.5 10 145
FG Output Low Level Voltage VEGL lgg=5mA 0.2 0.3 \Y/
FG Leakage Current ILrG V=12V 30 LA
RD Output Low Level Voltage VRrDL Irp=5mMmA 0.2 0.3 V
RD Leakage Current ILrD Vgrp=12V 30 LA
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AM4961

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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Figure 6. Output Saturation Voltage (High) vs. Output Current Figure 7. Output Saturation Voltage (Low) vs. Output Current
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Typical Performance Characteristics (Continued)

12

28

24 | External Heatsink Size:15.24mm*3.81mm
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Figure 8. Power Dissipation vs. Ambient Temperature Figure 9. Power Dissipation vs. Ambient Temperature
Jun. 2008 Rev. 2.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Operating Diagram

VPWM adjustable Voltage
Lowest speed setting voltage /

\ fosc=25KHZ (C g =100pF)
A al

Low Speed 'r PWM Variable | High Speed

cc

ov

FG Output

Figure 10. Operating Diagram of AM4961 (Note 6)

Note 6:
1. Low Speed Setting Mode

When VPWM voltage is higher than VMIN pin voltage,
motor speed is settable by VMIN pin voltage. The mini-
mum drive duty cycle is settable by comparing COSC
oscillating voltage and VMIN pin voltage.

VPWM voltage is decided by variation of PWM duty.
At a certain PWN duty, when VPWM voltage is lower than

2. Variable Speed Setting Mode the low side of COSC output voltage, the motor will run at
full speed.

When VPWM voltage is lower than VMIN pin voltage,

PWM control system works by comparing VPWM voltage

and COSC voltage. If VPWM voltage is higher, the ON

duty cycle of the upper side transistors will be minimized

and motor speed becomes lower. Vice versa.

3. Full Speed Rotation Mode

Jun. 2008 Rev. 2.2 BCD Semiconductor Manufacturing Limited
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961
Typical Application
vce bt
o
c1-—L R1
1pF or greater T 27k L1
Y'Y
R2 AM4961
10k A0 oyT2 ouT1 fFH
*@yce GND 222
— £E yMIN cT 22 L
R WK @) vPwM VREF |14 (0) B
R6 330k 805) 150
CoscC HIN-
AN A Vo s (- S0 kg HB 12
= Hall L ca4
\O 10| RD PGND HIN+[11(8) 0.47uF
1,2,3,18,19,20
R7 p—
100k 1 c3 — p—
— 0.33pF 100pF
R8 68k
R5 100k
Figure 11. Typical Application of AM4961 (Note 7)
Jun. 2008 Rev. 2.2 BCD Semiconductor Manufacturing Limited

12



D 7~ Eh
P\ BV

Data Sheet

SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Typical Application (Continued)

Note 7:

*1. Ground Line Layout

PGND is connected to motor supply stage and GND is
connected to control stage. All ground lines from control
stage are connected to GND.

*2. Stability of Power Supply

C1 is employed to stabilize V. Its capacitance is no less
than 1pF.

*3. Hall Input

To avoid noise, the shortest line is recommended to con-
nect with Hall stage which has about 20mV hysteresis.
Thus, the ideal Hall input is 50mV or over.

*4, COSC Capacitor

When Ccp is 100pF, the COSC frequency will be 25kHz.

*5. FG Output

FG output terminal is open collector output which varies
with phase change.

*6. RD Output

RD output terminal is open collector output. It is low at
rotation mode and high when stopped.

*7. HB Pin
This pin is available to output a 1.25V Hall bias voltage.
*8. VMIN Pin

If this pin is disused, connect it directly with VPWM, the
minimum duty cycle will be 10%.

*9. Exposed Pad (For TSSOP-20(EDP) package only)

HHAAHAAAH

P2 % % % % % % % %%

N AN N2 2 %

KKK %
KEEPARE]
558
*
~ 9

CELEELEL

There is an exposed pad at the bottom of IC. If operating
current is high, it is recommended to solder external
heatsink closely with this pad by tin to ensure better tem-
perature characteristics.

C
i

Jun. 2008 Rev. 2.2
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Mechanical Dimensions

TSSOP-20(EDP)

6.400(0.252)

6.600(0.260)

AHAH A A

4.100(0.161) |
4.300(0.169)

f

2.900(0.114)
3.100(0.122)

i

|
.750(0.030)p,.000(0.000)
\®§DE>(8.850{07)33§DF%.100(0.004)

6.200(0.244)
6.600(0.260)

#1 PIN

l P.650(0.026)TYP

EEELEELLE:

Unit: mm(inch)

>~

|

4.300(0.169)
4:500(0.177)

0.100(0.004)
0.190(0.007)

4-10°

14°
TOP & BOTTOM
0.200(0.008)MIN; |

0.900(0.035) 1.200(0.047)

1.050(0.041) MAX R0.090(0.004)MIN

0.340(0.013) 0.050(0.002) R0.090(0.004)MI

0.540(0.021P 0.150(0.006) N
0.250(0.010)TYP T

A
T

J 0.200(0.008)
0.280(0.011)

1

9

0.450(0.018)
0.750(0.030)

1.000(0.039)
REF

Jun. 2008 Rev. 2.2
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SINGLE PHASE FULL WAVE DIRECT PWM MOTOR DRIVER AMA4961

Mechanical Dimensions (Continued)

HTSSOP-14

1.470(0.058)
1.570(0.062)

6.350(0.250)
6.550(0.258)

e

@ 1.450(0.057)
1.550(0.061)

6.200(0.244)

Unit: mm(inch)

4.300(0.160)

6.600(0.260)

® 0.750(0.030)
0.850(0.033)

O

iRkl

0.650(0.026)
BSC

1.300(0.051)
— Bsc 1.200(0.047)

MAX

0.340(0.013)
0.540(0.021)

[ \

| iziziainisial;

0.050(0.002) |
0.200(0.008)

0.900(0.035)
1.050(0.041)

4.500(0.177)

SEE
BN DETAIL A
. A ~ o /
7 N\
L
| \
\ |
\ 1
\ /
N /
~ - 4
o
0.200(0.008) 10
MIN
.
R0.090(0.004)
MIN
R0.090(0.004)
MIN

0.250(0.010) |
BSC —

# 2|
B
¢}
o' o

0.450(0.018) A
0.750(0.030)

1.000(0.039)
REF

DETAIL A
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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 Semiconductor 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

Shanghai SIM-BCD Semiconductor Manufacturing Co., Ltd., Shenzhen Office BCD Semiconductor (Taiwan) Company Limited BCD Semiconductor Corp.
Room E, 5F, Noble Center, N0.1006, 3rd Fuzhong Road, Futian District, Shenzhen, 4F, 298-1, Rui Guang Road, Nei-Hu District, Taipei, 30920 Huntwood Ave. Hayward,
518026, 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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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.



mailto:org@eplast1.ru

