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SA5664

3[(PHASEISPINDLEIMOTORIDRIVERIFORICD'ROM

DESCRIPTION

The SA5664 is a CD-ROM spindle motor driver supporting reverse-
rotation preventing circuit. It incorporates power save circuit, thermal shut
down circuit, FG output, hall bias, etc. The 3-phase full-wave pseudo linear
driving system achieves high-performance and multi-function.

FEATURES

* 3 -phase, full-wave, pseudo linear driving system.
* Built-in power save in stop mode.

* Built-in current limiter.

* Built-in 3X and 1X hall FG output.

* Built-in TSD (thermal shutdown) circuit.

* Built-in gain switch pin.

* Built-in hall bias circuit.

HSOP-28-375-0.8

ORDERINGINFORMATION

* Built-in rotational direction detector. Device Package
* Built-in short-brake. SA5664 HSOP-28-375-0.8
* Built-in reverse rotation prevented circuit.
* Built-in brake mode pin.
* Corresponds to 3.3V DSP.
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ABSOLUTEMAXIMUMRATINGS (Tamb=25°C)

Characteristics Symbol Rating Unit
Maximum Supply Voltage \Yee 7 \
Maximum Supply Voltage VM 15 V
Power Dissipation Pd 2200 mwW
Operate Temp. Range TOPR -20~+75 °C
Storage Temp. Range TsTG -55~+150 °C
Maximum Output Current louT 1300 mA

ELECTRICALICHARACTERISTICS (Unless otherwise noted, Tamb=25°C, Vcc=5V,VmM=12V , RL=8 Q,

RNF=0.5 Q)
Characteristics ‘ Symbol ‘ Testlcondition ‘ Min. ‘ Typ. ‘ Max. ‘ Unit

Total

Operating Supply Voltage Vee - 4.5 23 v
VM |- 3.0 14 \Y

Quiescent Current Ilcc1 |PS=L, GSW=0PEN -- 0 0.2 mA

Circuit Current 1 lcc2 |PS=H, GSW=0OPEN -- 15 20 mA

PS=H, GSW=0OPEN
Circuit Current 2 lcca |H1,2,3+=1/2Vcc+0.1 -- 0.46 1.0 mA
H1,2,3 —=1/2Vcc

Powerisave

ON Voltage Range VPSON |Output driver off -- -- 1.0 V

OFF Voltage Range VPSOFF |Output driver on 2.5 -- -- V

PS Input Current Ips |PS=5V -- 230 -- HA

HALLBIAS

Hall Bias Voltage ‘ VHB ‘VPS =5V, [HB=10mA ‘ - ‘ 0.5 ‘ 15 ‘ \

HALLIAMP

Input Bias Current IHA -- -- 0.7 3.0 mA

Common-mode Input Range VHAR -- 1.0 -- 4.0 V

Minimum Input Level VINH -- 50 -- -- mVpp

H1 Hysteresis Level VHYS -- 5 20 40 mV

TORQUEICONTROL

Input Voltage Range Ec, EcCR |Linear range 0.5~3.3V 0 -- 5.0 V

Offset Voltage - EcoFr- |Ecr=1..65V, GSW=0V -75 -45 -15 mV

Offset Voltage + EcoFF+ |Ecr=1.65V, GSW=0 V 15 45 75 mV

Input Current EciIN |Ec=ECrR=1.9V -3 -- 3 mA

Input-output Gain L GecL |GSW=0V, RNF=0.5W 0.52 0.65 0.78 AV

Input-output Gain M Gecm |GSW=0OPEN, RNF=0.5W 1.04 1.30 1.56 AV

Input-output Gain H GEcH |GSW=H, RNF=0.5W 2.24 2.80 3.36 ANV

(To be continued)
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(Continued)

Characteristics ‘ Symbol ‘ Test/condition ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
GAINSWITCH
Low Voltage Range VGswL |GSW=0OPEN, Ecr=1.9V -- -- 1.0 \
Hi-voltage Range VGswH |[Ec=1.7V 2.5 -- -- V
Open Voltage VGsSwoP -- -- 2.0 -- V
FG
Current of FG Output HI IFGH |VoL=0.3V 0.2 0.4 1 mA
Current of FG Output LOW IFGL |VoL=5.0V 6 12 18 mA
FG2
Current of FG2 Output HI IFG2H |VoL=0.3V 0.55 0.75 0.95 mA
Current of FG2 Output LOW IFG2L |VoL=5.0V 6 12 18 mA
ROTATIONIDETECT
Current of FR Output HI IFRH |VOL=0.3V 0.1 0.13 0.23 mA
Current of FR Output LOW IFRL  |VOL=5.0V 4.0 7.0 10.0 mA
OUTPUT
Saturation Voltage H VOH 10=-600mA (VM-RNe -- 1.0 1.35 \%

short)
Saturation Voltage L VoL |lo=600mA -- 0.4 0.65 \
Pre-drive Current IvMmL EC=0 ViorsV, Ecr=L9V) 35 70 mA
PS= 5V output open

Torgue Limit Current ITL RNF=0.5W 560 700 840 mA
SHORTIBRAKE
ON Voltage Range VSBON |BR=0V 2.5 -- -- V
OFF Voltage Range VSBOFF |BR=0V -- -- 1.0 \
SB Input Current IsBin |SB=5V -- 240 -- mA
BRAKEIMODE
ON Voltage Range VBRON |EC>ECR, SB=0open 2.5 -- -- \
OFF Voltage Range VBROFF |EC>ECR, SB=0pen -- -- 1.0 \
BR Input Current IBRin |BR=5V -- 210 -- mA
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PINICONFIGURATION
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PINIDESCRIPTION
Pin(NO. Pinlhame Descriptions
1 NC No connection
2 A3 Output (A3)
3 NC No connection
4 A2 Output (A2)
5 NC No connection
6 NC No connection
7 Al Output (A1)
8 GND Ground
9 H1l+ Hall signal (H1+)
10 H1- Hall signal (H1-)
11 H2+ Hall signal (H2+)
12 H2- Hall signal (H2-)
13 H3+ Hall signal (H3+)
14 H3- Hall signal (H3-)
15 VH Hall bias
16 BR Brake mode
17 CNF Phase compensation capacitor
18 SB Short brake
19 FG2 FG signal (3X)
20 FR Rotation terminal direction output
21 ECR Output current control reference
22 EC Output current control voltage
23 PS Start/stop mode
24 FG FG signal (1X)
25 Vcc Power supply for signal division
26 GSW Gain switch
27 VM Power supply for driver division
28 RNF Qutput current sense resistance
HANGZHOU/SILANMICROELECTRONICS/CO.,LTD REV:1.1  2005.08.09
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FUNCTIONIDESCRIPTIONS
(1)dnputioutputtable
. Output Test
Inputicondition .
Regular Reverse point
Pin no. 9 10 11 12 13 14 7 4 2 7 4 2
Hi+ | H1- | H2+ | H2- | H3+ | H3- | A1 | A2 A3 Al | A2 A3
Condition1 L M H M M M H L L L H H 7 pin HI
Condition2 H M L M M M L H H H L L 7pin low
Condition3 M M L M H M L H L H L H 4 pin HI
Condition4 M M H M L M H L H L H L 4pin low
Condition5 H M M M L M L L H H H L 2pin HI
Condition6 L M M M H M L H H L L H 2pin low
Cautionl: regular EC<ECR, reverse EC>ECR
Input voltage: H=2.6 V, M=2.5V, L=2.4V
(2)Torquelvoltagelrange, gainswitch
Fig.1
VM
VNF; RNF
VM
llo
Torque AMP
ECR— . _:_ Gain Controller Driver @
EC —
Current Sense AMP

® By amplifying the voltage difference between Ec and ECR from servo IC, the torque sense amp produces

the input (VAMP) for the current sense amp.

® The output current (l0) is converted into the voltage (VNF) through the sense resistor (RNF) and compared
with the VAMP. By the negative feedback loop, the sensed output voltage, Ve is equal to the input VAMP.

Therefore, the output current (lo) is linearly controlled by the input VAMP.

® As aresult, the signals Ec and ECR can control the velocity of Motor by controlling the output current (Io) of

the driver.

® The range of the torque voltage is shown Fig.2

[mA]

700

Reverse

Fig.2

Regular
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45mv 0 45mv

HANGZHOUSILANMICROELECTRONICSCO.,LTD

Http: www.silan.com.cn

REV:1.1

2005.08.09

Page 5 of 12



http://www.silan.com.cn

Silan

Microelectronics SA5664
Rotation
EC<ECR Regular
EC>ECR Stop

We can determine the value of input-output gain GEC by RNF resistance, and calculate it with the following
formula. GEC=0.325/RNF [A/V] (GSW=L)

GECM=0.65/RNF [A/V] (GSW=OPEN)
GECH=1.40/RNF [A/V] (GSW=H)

Torque limit current ITL can be calculated by ITL=0.35/RNF [A]
The input range of ECR and Ecis 0.5V ~3.3V (Rne= 0.5 Q).

(3)[Powerisave

When power save function is active, all power TRs turn off.

(4)[Reverseldetection

Fig.3

EC —}

ECR —

HighlActive
H1+ —
Ho — 12 @
H2+ —3
CK

ot — 2

DIF/IF

® When the output of the AND Gate, A is High, the output of the Driver becomes open and the motor stops.

® When in the state of the forward rotation, the D-F/F output Q is LOW and the control input is EC < ECR, so
the motor rotates normally.

® At Forward rotation, if the control input is changed such that EC > ECR, then the motor rotates slowly by the
reverse commutation in the Driver. When the motor rotates in reverse direction, the D-F/F output becomes
High and the AND Gate output, becomes High. Thus detective circuit operates, make the output of the
Driver becomes open and the motor stops.

ForwardlrotationlatlEC<ECR.

\ 4

RotatinglspeedlisldecreasedldueltolreverseltorquelatlEC>ECR.(forward)

A4

Whenlmotorlrotateslinlreverse,[reverseldetectionloperateslandloutputlbecomelopen.

y

Rotatinglreverselatlshortltimeldueltolmotorlinertia.

A4

Stop
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[(5)nputioutputtimingchart
Fig.4
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(6)[Brakelmodelterminal
Input ‘H’ voltage to BR pin. Change brake type at EC>ECR
Fig.[5
vce
A J
15 KQ
Ji 10K
Pin 16 EC<ECR EC>ECR
BR L | Regular rotation Stop by reverse detection
H | Regular rotation Stop by short brake
(7)Shortibrake
vCC
T@i___
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Pin 18 Shortbrake
High ON
Low OFF

SA5664

When the short brake function is active, all upper power TRs turn off and all lower power TRs turn on, and the

motor slows down.

(8)Hall'SensorConnection

Hall element can be used with both series connection and parallel connection.

Please set hall input voltage at 1.0~4.0V and Hall minimum input level over 50mVpp.

And estimate the value of resistance to VH pin and Vcc pin. There considering the current into the hall element.

When use without the resistance to VH pin. IvH3 5mA is recommended.

(9)[FG(1X)loutput,[FG2(2X)output

Fig.7
Vce Vcc
Halll1
[ Hat | | Ham2 | [ Hall3 | Rall2
| | Halli3
PIN150VH PIN150VH
/Parallellconnection /Seriallconnection
Fig.8
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(10)Thermalishutdown(TSD)
If the temperature of chip rises above 175°C (TYP), it makes and the output driver shuts down. TSD has

temperature hysteresis of about 15°C (TYP).

TESTICIRCUIT

IFG2

IFG IFR @ @

ECR FR FG2 SB CNF BR VH

RNF VM GSWVCC FG PS EC

) SA5664

NC A3 NC A2 NC NC A1 GND H1+ H1- H2+ H2- H3+ H3-

0/6161016,0/ay

Iy 17 f

Ri=8Q | Ri=8Q R.=8Q

12vi J:

600 mA 600 mA
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TYPICALIAPPLICATIONICIRCUIT

Servo
Signal

PO9G6YS

-
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PACKAGEOUTLINE
HSOP2873750.8 UNIT:[mm
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ATTACHMENT
RevisionHistory
Data REV Description Page
2003.04.08 1.0 Original
2005.08.09 1.1 Change the electronic characteristics. 5
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