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SY67221

Dual H-bridge Stepper
Motor Driver IC with 12C Integrated

General Description

The SY67221 is a four half-bridge driver solution for
DC brush motors, bipolar stepper motors, solenoids,
or other inductive loads. The highly integrated half-
H-bridge driver block consists of half-H-bridge with
internal logic control, gate driver, over current
protection and charge pump circuit. I1°C
communication is also supported.

The SY67221 provides complete protection functions
with a fault output pin for open circuit detection
(OCD), over current protection (OCP), short circuit
protection (SCP), under voltage lockout (UVLO) and
thermal shutdown (TSD). A low-power sleep mode is
also provided. The device is packaged in a 16-pin
TSSOP.

Ordering Information

SY67221 C1(OOC10O1)

Package Code
Optional Spec Code

Features

e Power Supply Voltage Range from 2.7V to 18V
Different Operation Mode
Two H-bridge Operation with Four INx Input
Two H-bridge Operation with Two INx Input
One H-bridge Operation with Two INX Input,
Parallel Operation
Four Half-H-bridge Operation with Four INx
Input
e Maximum Drive Current of 1.5A RMS Current
for Each H-bridge@Ta=25<C
o Internal Integrated Open Circuit Detection, Over
Current Protection, Short Circuit Protection,
Under Voltage Lockout and Thermal Shutdown
e Low-power Sleep Mode
o Fault Indication
e TSSOP16 Package

YV VYVVV

Applications

e Refrigerators
¢ DC Brush Motors
e Solenoid Valve Load

Driving two DC motor or

Ordering Number Package type Note
SY67221HKP TSSOP-16
Typical Application
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Figurel. Typical Application Circuit
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Pin out (Top View)

EN I_Ci 16 1 N1
ouTr [T 2 1537 IN2
ISEN1 ] 3 14 [—1 sDpA
ouT2 ] 4 13— GND
ouTs [ 5 12— vMm
ISEN2 [ 6 111 scL
ouTts ] 7 10— IN4

nFAULT (] 8 9 1 IN3

(TSSOP-16)
Top Mark: ENExyz (device code: ENE, x=year code, y=week code, z= lot number code)

Pin Name Pin No. Description
Internal logic enable pin. Set this pin to logic high to enable the device. Logic
EN 1 low puts device in low-power sleep mode, this pin has an internal pulldown
resistor.
OuUT1 2 Half bridge 1 output pin. Connect this pin to motor winding.
Half bridge 1 and Half bridge 2 current sense pin. Connect a resistor between
ISEN1 3 this pin and GND for current control, or connect to GND if current control is not
needed.
ouT?2 4 Half bridge 2 output pin. Connect this pin to motor winding.
ouT4 5 Half bridge 4 output pin. Connect this pin to motor winding.
Half bridge 3 and Half bridge 4 current sense pin. Connect a resistor between
ISEN2 6 this pin and GND for current control, or connect to GND if current control is not
needed
OouT3 7 Half bridge 3 output pin. Connect this pin to motor winding.
nFAULT 8 Fault state output pin. Logic low if fault is detected.
IN3 9 Half bridge 3 _input pin. Control the state of bridge 3, this pin has an internal
pull-down resistor.
IN4 10 Half bridge 4 jnput pin. Control the state of bridge 4, this pin has an internal
pull-down resistor
SCL 11 12C clock input pin.
VM 12 Motor power supply pin. Decouple this pin to GND pin with a 0.1uF ceramic
capacitor and a sufficient electrolytic capacitor.
GND 13 Device ground pin.
SDA 14 12C data signal pin.
IN2 15 Half bridge 2 jnput pin. Control the state of bridge 2, this pin has an internal
pull-down resistor.
IN1 16 Half bridge 1 jnput pin. Control the state of bridge 1, this pin has an internal
pull-down resistor.
DS SY67221 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 2
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Block Diagram

Thermal
shutdown Power
management
Y
EN Charge
pump VM
I
IN1 * |l62§
1 OouT1
g
Gate
IN2 Drive VM
™ 20CP
&0OCD |l6
IN3 . ouT2
H
383
) Current
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Control VM
logic
I
nFAULT H Lol i
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GND ﬁ - ense T ISEN2

Figure3. SY67221 Block Diagram

Absolute Maximum Ratings (Note 1)

VM, OUTX, nFAULT 24V
INX, EN -0.3V to 16V
SDA, SCL -0.3V to 16V
ISENX -0.4V to 0.4V

Ambient Temperature (Ta)
Junction Temperature (T;)

Storage Temperature

Electrostatic Discharge

-40C to +125<C
-40<C to +150<C
-65<C to +150C

HBM (Human Body MoOdel) —----mmmmm e oo o oo o o o e o o o o o e e e e e e HkV
CDM (Charge Device Model) —----mmmmmm oo oo oo e HkV
TSSOP16 Package Thermal Resistance (Note 2)

014 101.5T/W

0 scrop 24TIW
Recommended Operating Conditions
VM, OUTx 2.7V to 18V
INXx, EN -0.1V to 5.5V
SDA, SCL -0.1V to 5.5V
H-Bridge Output RMS Current (Note3) less than 1.5A
Operation Ambient Temperature Range -40C t0 85C
Operation Junction Temperature Range -40C to 125C
DS SY67221 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 3
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Electrical Characteristics
(Ta =25, VM=12V, unless otherwise specified)

Parameter | Symbol [ Test Conditions | Min. [ Typ. | Max. | Unit
Power Supply
VM Operating Suppl VM=12V, INx=L, EN=H,
corent hom SDA=SCL=H 23 | 35 | mA
VM Sleep Mode Current lvms VM=12V, EN=L 3.8 LA
VM Under Voltage Lockout Vuvio rise | VM Rising 2.5 2.7 \Y
Voltage Vuvio raLL | VM Falling 2 2.2 V
Logic Level Input
Input Low Voltage Vi EN, INx, SDA, SCL 0.6 \Y
Input High Voltage ViH EN, INx, SDA, SCL 1.6 \Y
Input Low Current I Vin=0V 0.5 A
Input High Current iy Vin=5V 35 A
Input Deglitch Time toeg (Note 4) 450 ns
nFAULT/SDA Output (Open-Drain Output)
Output Low Voltage VoL lo=5mA 0.5 \%
Output High Leakage Current | lon Vo=3.3V 0.5 LA
H-Bridge MOSFETSs
High Side MOSFETS on
. 350
Resistance R 0
Low Side MOSFETS on dson m
. 320

Resistance
Off-State Leakage Current lorr -0.5 +05 | pA
Motor Driver
Rise Time tr VM=12V,0UT to GND with 16Q, 300 ns
Fall Time tr 10% to 90% Vwm, (Note 4) 200 ns
(I;rSE)ra;(gatlon Delay INx to torop (Note 4) 06 L5
Dead Time toeap (Note 4) 200 ns
Current Control

. Gain at 100% 135 150 165 | mV
ISENX Trip Voltage Viraie Gain at 50% 63.75 | 75 | 8625 | mV
Current Sense Blanking Time | tsiank 2 83
Current Regulate off Time torr 20 L6
Protection
Sr‘gti‘éttigr‘]’er Current loce 155 | 1.85 | 215 | A
Over Current Retry Time tocpr (Note 4) 10 ms
Over Current Deglitch Time {oEG (Note 4) 5 15
m | e
¥2f&?£ﬁgtd°""” Teo (Note 4) 160 <
Thermal Shutdown Hysteresis | Tuys (Note 4) 40 <
Sleep Mode
Startup Time fwake (E[\Il\loulen:)ctlve high to H-bridge on 15 ms
DS SY67221 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 4
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12C Interface
SCL Clock Frequency fscL (Note 4) 400 | kHz
Bus Free Time between
Stop/Start tBur (Note 4) 1.3 us
_?_tiz:}rr]z Condition (Repeated) Hold thosTA (Note 4) 600 ns
Repeat START Set up Time tsu,sTA (Note 4) 600 ns
Set up Time for STOP tsu,sTo (Note 4) 600 ns
Data Set up Time tsu,pAT (Note 4) 100 ns
Data Hold Time tHD,DAT (Note 4) 0 900 ns
Data Output Fall Time tor (Note 4) 20+ 300 ns

0.1Cg

Note 1: Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the device.

These are for stress ratings. Functional operation of the device at these or any other conditions beyond those
indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating
conditions for extended periods may remain possibility to affect device reliability.

Note 2: 04 0 scrop is measured in the natural convection at Ta = 25<C on Silergy EVB.

Note 3: Power dissipation and thermal limits must be observed.

Note 4: Guaranteed by design and sample tested at bench.

IN2/4 E /:/

teorr |

ouT1/3 z / \:\ i
N

troge |

<
|

ouUT2/4 z

(]

OUTX

@
Figure 4. Timing Diagram
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Operation Waveform
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Forward Reverse
(mode3,VM=12V,IN1=20k,10=0.5A, OUT connect to GND (mode3,VM=12V,IN1=20k,10=0.5A, OUT connectto VM
with load, Rsense=0) with load, Rsense=0)
OUTL 1  Svidv ouT1 5Vidiv

L8

IN1 5V/div

: IN1
- ol r L - e
| | e [r— .r""""'_ _ u""‘

J " 1o(OUT1->GND) 0.5A/div 5 Io(VM->0UTL) | 0.5A/div
: : &
Time (20ps/div) Time (20ps/div)
Current Regulation Current Regulation
(Gain=100% mixed decay, VM=12V,IN1=5V,IN2=0, (Gain=50% mixed decay, VM=12V,IN1=5V,IN2=0,

Rsense=0.2Q) Rsense=0.2Q)
OuT1 d0Vv/div ]

LA LT LA

13
10V/div
E - ] [l - ] = = w o ™
3 e ;—-——— amu—::vpl-&-l-\}:—u! e im] Cheres pemy e
sense : / 10V/div
™™ =] =] =]
| b ! ! -
! | . " " oW
W Veense 1 0.2V/div
0.5A/div ] a © U ig(OUT1->0UT2) T 0.5AMdIv
Time (20ps/div) Time (20us/div)
Current Regulation Current Regulation
(Gain=100% Slow decay, VM=12V,IN1=5V,IN2=0, (Gain=50% Slow decay, VM=12V,IN1=5V,IN2=0,

Rsense=0.2Q) Rsense=0.2Q)

OUT1 | 10V/div

.

L
E
g
L

10V/div OUT1  + -10V/div
: ] - = ! .: m ! " B := :] ] o # ; _ ‘:: R
[B Vsense 0.2Vv/div :

10Vv/div -

i

0.2V/div

B oM omlow N o
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Io(OUT1->0UT2) |  0.5A/div

UT1->0UT2

4 1o(O - 0.5A/div
Time (20ps/div) Time (20us/div)
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Functional Description

PWM Motor Drivers

SY67221 contains two identical H-bridge motor drivers with current-control PWM circuitry. A block diagram of the
circuitry is shown below:

OCP
VCP |'§$
—_— >
) OouTL
I
P
From Logic Pre- VM @
"| Drive ~—1
2
PWM . ouT2
o
OCP
- 1 ISEN1
CMP .
(optional)
+

REF

Figure 5. Motor Control Circuitry

Figure 6 shows the current paths in different drive and decay modes.

1. Drive Current Iy 1. Drive Current
OuUT1 /T —1— OUT2 2. Fast Decay OUT1 ¢—+—808Y OUT2 2. Fast Decay
r=—2-= 3. Slow Decay [t 2—- _* 3. Slow Decay
| S Rt T B )
Ho ! b Ho ! e
K| K K I'iq
aE SO A XS N 37
i BN " . r -
By i
| \ | |
Forward Reverse

Figure 6. Decay Mode
Power MOSFETSs Driving Control

The Bridge is controlled by 12C or by INx input interface. The following table shows the operation mode control
logic of the device:

Table 1 Mode Control Logic

PIN control 12C control Four Half-H brid K mod
HWMODE=4’b0000 | MODE REGISTER our Half-H bridge work mode
SDA=L, SCL=L 11b Half-H-bridge, Mode3
SDA=L, SCL=H 10b One H-bridge, Mode2
SDA=H, SCL=L 01b Two H-bridge, Model
DS SY67221 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 8
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SDA=H, SCL=H

00b

Two H-bridge, Mode0

MODE 0 (Two H-bridge, four INx control input)

In this mode, SY67221 is configured to driver a stepper motor or two brushed DC motor.

Table 2 Mode 0 Truth table

m
2

b
)

IN3

IN4

OouT1

ouT2

OouT3

OouT4

Function

X

X

z

z

z

z

Sleep mode

Coast

Reverse

Forward

Rl Rr|lo|lo| X 2

| ol k| ol X

I | N

|| I|N

Brake

Coast

Reverse

NI =

| POl O

| Ol k| O

Forward

I[N

|| IT|N

Brake

MODE 1 (Two H-bridge, IN1, IN2 control input)
In this mode, SY67221 is configured to driver a stepper motor or two brushed DC motor with lower number of
control inputs to save the 1/0 of MCU.

Table 3 Mode 1 Truth table

EN IN1 IN2 IN3 IN4 OUT1 | OUT2 | OUT3 | OUT4 Function
0 X X X X Z z z z Sleep mode
1 0 X X L H Reverse
1 1 X X H L Forward
1 0 X X L H Reverse
1 1 X X H L Forward
MODE 2 (One H-bridge, IN1, IN2 control input)
In this mode, SY67221 is configured to driver a brushed DC motor with larger current.
Table 4 Mode 2 Truth table
EN IN1 IN2 IN3 IN4 OUT1 | OUT2 | OUT3 | OUT4 Function
0 X X X X z z z z Sleep mode
1 0 0 X X 4 z z z Coast
1 0 1 X X L H L H Reverse
1 1 0 X X H L H L Forward
1 1 1 X X L L L L Brake

MODE 3 (Four Half-H-bridge, four INx control input)

In this mode, SY67221 is configured to driver four independent loads such as relays and other inductive loads.

Table 5 Mode 3 Truth table

m
2

IN1

IN2

IN3

IN4

OuUT1

ouT2

OuUT3

ouT4

Function

X

X

X

X

z

z

z

z

Sleep mode

0

L

OUT1=L

1

H

OUT1=H

OuUT2=L

OuUT2=H

OUT3=L

OUT3=H

AN =)

OUT4=L

DS_SY67221 Rev.1.0
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Current Control
The current through the motor windings may be limited, or controlled, by a fixed-frequency PWM current regulation,
or current chopping. For DC motors, current control is used for limiting the start-up and stalling current of the motor.
For stepper motors, current control is used frequently at all times.

<

When an H-bridge is enabled, current rises through the winding at a rate dependent on the DC voltage and
inductance of the winding. If the current reaches the current chopping threshold, the bridge will disable the current
until the beginning of the next PWM cycle. Note that immediately after the current is enabled, the voltage on the
ISENX pin is ignored for a fixed period of time before enabling the current sense circuitry. This blanking time is
fixed at about 2us. This blanking time also sets the minimum on time of the PWM when operating in current
chopping mode.

The PWM chopping current is set by a comparator which compares the voltage across a current sense resistor
connected to the ISENX pins with a reference voltage.

The chopping current is calculated in Equation 1.

Gain x Ve
1 cHor = ]\7— @)
SENSE
Example:

CONT 2 hit[4] DECAY=1h,once the chopping current threshold is reached, the H-bridge will switch to slow decay
mode. Winding current is re-circulated by enabling both of the low-side FETs in the bridge. This state is held until
the beginning of the next fixed-frequency PWM cycle.

Note that if current control is not needed, the ISENX pins should be connected directly to ground.

Current Recirculation and Decay Modes

During PWM current trip operation, the H-bridge is enabled to drive current through the motor winding until the trip
threshold of the current regulation is reached. After the trip current threshold is reached, the drive current is
interrupted, but, because of the inductive nature of the motor, current must continue to flow for some time. This
continuous flow of current is called recirculation current. A mixed decay allows a better current regulation by
optimizing the current ripple by using fast and slow decay.

Mixed decay is a combination of fast and slow decay modes. Mixed decay starts with fast decay, then goes to slow
decay. In the SY67221 device, the mixed decay ratio is 25% fast decay and 75% slow decay as shown in Figure 7.

lout

Slow Decay

Torr
Figure 7. Current Regulation and Decay timing
Sleep Mode
Driving EN pin low will put the device into a low power sleep state. In this state, the H-bridges are disabled, all
internal logic is reset, and all internal clocks are stopped. All inputs are ignored until the EN pin is pulled logic high.
When returning from sleep mode, some time needs to pass before the motor driver becomes fully operational.

DS SY67221 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 10
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Multi-Slave Operation

Figure 8 shows the schematic diagram of SY67221 Multi-slave operation. Multi-slave operation can use a
microcontroller to control multiple devices at the same time. The steps to configure the multi-slave of SY67221 are
as follows:

SY67221

nFAULT1 nFAULT4
Master
nFAULT2 nFAULT3
SCL SDA
<
y § E
NE N E < |- (2 < |4 |=
EIE HERE GIEAE 3182
SY67221(1) SY67221(2) SY67221(3) SY67221(4)
(slavel) (slave2) (slave3) (slaved)

Figure 8. Multi-Slave Operation of SY67221

®  Scan the addresses of all cascaded slavers, configure CONT2(0x02) to 0x40, disable NFAULT;

®  Select a slaver, and then pull down the nFAULT PIN of the remaining slaver, 0x00 (address of 0x60) write an
arbitrary number as the new address of the selected slaver (for example, write 0x61 for 0x00), Pull down the
slaver's nFAULT

® Then select a slaver to cancel its external pull-down state, and write an arbitrary number with 0x00 as the new
address (for example, 0x00 write 0x62, pay attention to be different from the previous 0x61), Pull down the
slaver's NFAULT. other slavers can be deduced by analogy;

® Configure CONT2(0x02) to 0x00, restore the DISFLT bit to the default state, and then cancel the external pull-
down of all slaver's nFAULT;

® Now all connected slave devices can be accessed using the newly reprogrammed address;

® The above steps should be repeated for any device in case of a power reset (EN).

Protection Circuits
The device is fully protected against under voltage lockout, over current protection, open circuit detection and
thermal shutdown.

Under Voltage Lockout (UVLO)

If at any time the voltage on the VM pin falls below the undervoltage lockout threshold voltage, all circuitry in the
device will be disabled, and all internal logic will be reset. Operation will resume when VM rises above the UVLO
threshold. nFAULT is driven low in the event of an undervoltage condition.

Over Current Protection (OCP)

An analog current limit circuit on each FET limits the current through the FET. If this analog current limit persists
for longer than the OCP regulation time, all FETs in the H-bridge will be disabled and the nFAULT pin will be
driven low. The driver will be re-enabled after the OCP retry period (tocer) has passed; nFAULT becomes high
again at this time. If the fault condition is still present, the cycle repeats. If the fault is no longer present, normal
operation resumes. Please note that only the H-bridge in which the OCP is detected will be disabled while the other
bridge will function normally. The SY67221 has a programmable option for auto-retry or the latch mode. If CONT2
bit[3] OCPR=0b, OCP is in retry mode. If CONT2 bit[3] OCPR=1b, OCP is in latch mode. Overcurrent conditions

DS SY67221 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 11
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are detected independently on both high and low side devices; i.e., a short to ground, supply, or across the motor
winding will all result in an overcurrent shutdown.

\tDEG)

tocer

I ]
|
" ! > t

Figure 9. SY67221 OCP Waveform

Open Circuit Detection (OCD)

Both high-side and low-side switches of the half-bridge power outputs are capable of detecting an open circuit. OCD
runs at power up or when the device comes out from sleep mode, and also can run at any time by using OCDOD bit.
The OCD implementation is done on the full-bridge and the half-bridge. In the SY67221 device, during an open
circuit condition, the half-bridges, full-bridges, or both bridges (depending on the MODE bit) are always operating
and the nFAULT pin is pulled low, the user must reset the power to release the nFAULT pin by doing the OCD
sequence again. In the SY67221 device, the user can program the full-bridge or half-bridge to be in the operating
mode or the Hi-Z state, whenever an open circuit condition is detected by using the OCDBO bit. Moreover, the
nFAULT signaling on the OCD bit can be disabled using the OCDOD bit.

Thermal Shut down (TSD)
If the die temperature exceeds safe limits, all MOSFETSs in the both H-bridge are disabled. Once the die temperature
has fallen to a safe level, operation automatically resumes.

12C Compatible Interface

The SY67221 features an 12C interface that allows the HOST processor to program or to control the motor. The I1°C
interface supports clock speeds of up to 400 kHz and uses standard 1°C commands. The SY67221 always operates as
a slave device, and is addressed using a 7-bit slave address followed by an 8" bit, which indicates whether the

transaction is a read-operation or a write-operation.
B =—lpuF —
tsu.sm0 —=| |4

s 2

o -
L/ ‘

—=| |=—Isu, DAT tHp, DATO,

- tHp, DAT

-

U 2941 FH

SCL

THD, STA—=
START REPEATED START STOP START
CONDITION CONDITION CONDITION CONDITION

Figure 10. 1°C Timing Diagram

START and STOP Conditions

The SY67221 is controlled via an 1°C compatible interface. The START condition is a HIGH to LOW transition of
the SDA line while SCL is HIGH. The STOP condition is a LOW to HIGH transition on the SDA line while SCL is
HIGH. A STOP condition must be sent before each START condition. The 12C master always generates the START
and STOP conditions.

"

- | |

N N m

g P

L = 1 L
START STOP
CONDITION CONDITION
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Data Validity
The data on the SDA line must be stable during the HIGH period of the SCL, unless generating a START or STOP
condition. The HIGH or LOW state of the data line can only change when the clock signal on the SCL line is LOW.

|
W, [{]
son_ /. X N\
o | I
I

N

SY67221

DATA LINE | CHANGE
STABLE |OF DATA |
| DATAVALID. ALLOWED,

Acknowledge:
Each address and data transmission uses 9-clock pulses. The ninth pulse is the acknowledge bit (ACK). After the

START condition, the master sends 7-slave address bits and an R/W bit during the next 8-clock pulses. During the
ninth clock pulse, the device that recognizes its own address holds the data line low to acknowledge. The
acknowledge bit is also used by both the master and the slave to acknowledge receipt of register addresses and data.

ScL! r— = ="

START | ACKNOWLEDGE |
L FROM SLAVE a

Data Transactions:
All transactions start with a control byte sent from the 12C master device. The control byte begins with a START

condition, followed by 7-bits of slave address 0x60 followed by the 8" bit, R/W bit. The R/W bit is 0 for a write or
1 for a read. If any slave devices on the 12C bus recognize their address, they will acknowledge by pulling the SDA
line low for the last clock cycle in the control byte. If no slaves exist at that address or are not ready to communicate,
the data line will be 1, indicating a Not Acknowledge condition. Once the control byte is sent, and the SY67221
acknowledges it, the 2nd byte sent by the master must be a register address byte. The register address byte tells the
IC which register the master will write or read. Once the SY67221 receives a register address byte it responds with
an acknowledge signal.

Write To A Register

SLAVE |, |REGISTER o pATA |alp
ADDR + W ADDR

Read From A Register
s | SLAVE ' ) IREGISTER| ,|g| SLAVE | \| paTA |N|P

ADDR + W ADDR ADDR + R
START |A| ACKNOWLEDGE ] DRIVEN BY THE MASTER
[P] sTop [N] NOACKNOWLEDGE | | DRIVENBYIC
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Register Map

Table 6. Registers

Add. Sym. Des. R/W 7 6 5 4 3 2 1 0
0x00 SL_ADD Slave address R/W RSVD 1 1 0 0 0 0 0
0x01 CONT1 IC control RIW GAIN IN4 IN3 IN2 INI 12CBC MODE
0x02 CONT2 IC control RIW CLFLT | DISFLT RSVD DECAY OCPR OCDOD | OCDFD | OCDBO
0x03 | STATUSL IC status R RSVD RSVD RSVD FLT OCP oCD TSD UVLO
0x04 | STATUS2 IC status R OCD4 0CD3 0CD2 OCD1 OCP4 OCP3 OCP2 OCP1
0x05 | STATUS3 IC status R RSVD OCDBY RSVD
0x06 | STATUS4 | OCDJ/OCP Status R OCD4RC | OCD3RC | OCD2RC | OCDIRC | OCP4RC | OCP3RC | OCP2RC | OCPIRC
0x07 | STATUSS IC status R RSVD RSVD RSVD RSVD HWMODE
CONT1 register (Address= 0x01, default 0x00)
Bit Name R/W Reset Description
Ob=100%
7 GAIN
1b=50%
6 IN4
> IN3 Bridge operation input
4 IN2 ge op P
- = RIW o0 Ob= Using INX pins t trol the bridge;
9 12CBC = s!ng xp!ns o control the I:I ge;
1b= Using INXx bits to control the bridge
00b=4 pin interface
01b= 2 pin interface
1,0 MODE .
10b= Parallel interface
11b= Independent interface
CONT?2 register (Address= 0x02, default 0x00)
Bit Name R/W Reset Description
Set 1 to clear all FAULT bits other than the
7 CLRFLT | R/W OCD and OCDx bits. This bit reset to Ob after
clearing all the faults.
Ob=nFAULT pin enable
6 DISFLT R/W -
1b=nFAULT pin disable
5 RSVD R -
=25% f 75% sl
4 DECAY RIW Ob= 25% fast decay, 75% slow decay
ob 1b=100% slow decay
Ob= OCP auto retry
3 OCPR R/W
1b= OCP latch
Ob= Idle
2 OCDOD | R/W . .
1b= OCD on demand is actived
Ob= Fault signaling on OCD
1 OCDFD R/W . .
1b= No Fault signaling on OCD
Ob= Bridge operating on OCD
0 OCDBO | R/W . )
1b= Bridge Hi-Z on OCD
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STATUSLI register (Address= 0x03, default 0x00)
Bit Name R/W Reset Description
7 RSVD R -
6 RSVD R -
5 RSVD R -
Ob= No Fault detected
4 FLT R 1b= Fault detected
Ob= No OCP detected
3 ocP R Ob 1b= OCP detected
Ob= No OCD detected
2 ocb R 1b= OCD detected
Ob= No TSD detected
! TS R 1b= TSD detected
Ob= No UVLO detected
0 UVLO R 1b= UVLO detected

STATUS2Z register (Address= 0x04, default 0x00)

Bit Name R/W Reset Description
Ob= No OCD detected on OUT4
! och4 R 1b= OCD detected on OUT4
Ob= No OCD detected on OUT3
6 ochs R 1b= OCD detected on OUT3
Ob= No OCD detected on OUT2
S ocD2 R 1b= OCD detected on OUT2
4 0CD1 R Ob= No OCD detected on OUT1
ob 1b= OCD detected on OUT1
3 ocP4 R Ob= No OCP detected on OUT4
1b= OCP detected on OUT4
Ob= No OCP detected on OUT3
2 OCP3 R 1b= OCP detected on OUT3
Ob= No OCP detected on OUT2
! OcP2 R 1b= OCP detected on OUT2
Ob= No OCP detected on OUT1
0 OCPl R 1b= OCP detected on OUT1

STATUSS register (Address= 0x05, default 0x00)

Bit Name R/W Reset Description
7,6,5,4,3,2 RSVD R -
Ob= OCD end
1 OCDBUSY R Ob .
1b= OCD ongoing
0 RSVD R -
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STATUSA register (Address= 0x06, default 0x00)
Bit Name R/W Reset Description
Ob= No OCD detected on OUT4
! OCDARC R 1b= OCD detected once on OUT4 OncOeUOTCD dztecte’c:
] OCDIRE o Ob= No OCD detected on OUT3 gn : rxlla‘; thca“
1b= OCD detected once on OUT3 ciertfu(iafisen;maf onl
Ob= No OCD detected on OUT2 Oy
5 OCD2RC R be cleared by EN=0,
1b= OCD detected once on OUT2
Ob= No OCD detected on OUT1 CLFLT and power
~ cycle.
4 OCDIRC R ob 1b= OCD detected once on OUT1 4
Ob= No OCP detected on OUT4
P4R R
3 oc ¢ 1b= OCP detected once on OUT4 On(;:UOTCP de(;ectefit
2 OCP3RC R 0b=No OCP detected on OUT3 82 clear 21/22 tf?jn
1b= OCP detected once on OUT3 L
0b= No OCP detected on OUT2 circuit s normal, only
1 OCP2RC R i be cleared by EN=0,
1b= OCP detected once on OUT2
Ob= No OCP detected on OUT1 CLFLT and power
P1R R - cycle.
0 oc ¢ 1b= OCP detected once on OUT1 4

STATUSS register (Address= 0x07, default 0x00)

Bit Name R/W Reset Description
7,6,5,4 RSVD -
4b’0000= Hardware mode, SDA pin and SCL pin logic
decides the half H bridge work mode:
SDA SCL MODE
L L MODE3
3,2,10 HWMODE R 0b L H MODE2
H L MODE1
H H MODEO
Once 12C enable, the default value of the STATUSS register
becomes 0x01 and hardware mode disable.
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TSSOP16 Package Outline Drawing
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Side view B Recommended PCB Layout
Notes: All dimension in millimeter and exclude mold flash & metal burr.
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Taping & Reel Specification
1. TSSOP16 Taping orientation

]L-—E 9-'4.1——* 1450155
T {f
1.45-1.85 - -~ - _
T Y o J ' ' T
N A L N Ny k\hx
= [— = . =] (== . =
o - | o= - |
590550 | =9 == oo ==
- - ==] [=. = =.=]
[— = =] (== -
[= = =] [=:= =
L & Tnle.gc -l
! 7.90-8.10

Feeding direction ——»

2. Carrier Tape & Reel specification for packages

Tape width Pocket Reel size Trailer * Leader * Qty per reel
Package types
(mm) pitch(mm) (Inch) length(mm) length (mm) (pcs)
TSSOP16 12 8 13" 400 400 3000
3. Others: NA
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Revision History

The revision history provided is for informational purpose only and is believed to be accurate, however, not
warranted. Please make sure that you have the latest revision.

Date Revision Change
Dec 07, 2024 Revision 1.0 Production Release
o 1. page 6 Modify the marked areas in red circles according to the notes

Dec 07,2023 | Revision 0.9C | 2. page 7 Modify the marked areas in red circles according to the notes
3. 0x00 SL_ADD register type from R change to R/W

Oct 24, 2023 Revision 0.9B | Add ESD information
Update power supply recommended capacitor from “Decouple this pin to

Aug. 25,2022 | Revision 0.9A GND. pin with a 10pF gera.mic capacitpr apd a sufficient .electrol}./tic
capacitor.” to "Decouple this pin to GND pin with a 0.1pF ceramic capacitor
and a sufficient electrolytic capacitor.”

Apr.1, 2021 Revision 0.9 Initial Release

DS SY67221 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 19

© 2023 Silergy Corp.

All Rights Reserved.




S

S/LERGY

SY67221

IMPORTANT NOTICE

1. Right to make changes. Silergy and its subsidiaries (hereafter Silergy) reserve the right to change any information
published in this document, including but not limited to circuitry, specification and/or product design, manufacturing or
descriptions, at any time and without notice. This document supersedes and replaces all information supplied prior to the
publication hereof. Buyers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete. All semiconductor products are sold subject to Silergy’s standard terms and conditions of
sale.

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only.
Silergy makes no representation or warranty that such applications will be suitable for the specified use without further testing or
modification. Buyers are responsible for the design and operation of their applications and products using Silergy products.
Silergy or its subsidiaries assume no liability for any application assistance or designs of customer products. It is customer’s sole
responsibility to determine whether the Silergy product is suitable and fit for the customer’s applications and products planned.
To minimize the risks associated with customer’s products and applications, customer should provide adequate design and
operating safeguards. Customer represents and agrees that it has all the necessary expertise to create and implement safeguards
which anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures
that might cause harm and take appropriate remedial actions. Silergy assumes no liability related to any default, damage, costs or
problem in the customer’s applications or products, or the application or use by customer’s third-party buyers. Customer will
fully indemnify Silergy, its subsidiaries, and their representatives against any damages arising out of the use of any Silergy
components in safety-critical applications. It is also buyers’ sole responsibility to warrant and guarantee that any intellectual
property rights of a third party are not infringed upon when integrating Silergy products into any application. Silergy assumes no
responsibility for any said applications or for any use of any circuitry other than circuitry entirely embodied in a Silergy product.

3. Limited warranty and liability. Information furnished by Silergy in this document is believed to be accurate and reliable.
However, Silergy makes no representation or warranty, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information. In no event shall Silergy be liable for
any indirect, incidental, punitive, special or consequential damages, including but not limited to lost profits, lost savings, business
interruption, costs related to the removal or replacement of any products or rework charges, whether or not such damages are
based on tort or negligence, warranty, breach of contract or any other legal theory. Notwithstanding any damages that customer
might incur for any reason whatsoever, Silergy’ aggregate and cumulative liability towards customer for the products described
herein shall be limited in accordance with the Standard Terms and Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory
and safety-related requirements concerning its products, and any use of Silergy components in its applications, notwithstanding
any applications-related information or support that may be provided by Silergy. Silergy products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications where
failure or malfunction of a Silergy product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. Silergy assumes no liability for inclusion and/or use of Silergy products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own risk.

5. Terms and conditions of commercial sale. Silergy products are sold subject to the standard terms and conditions of
commercial sale, as published at http://www.silergy.com/stdterms, unless otherwise agreed in a valid written individual
agreement specifically agreed to in writing by an authorized officer of Silergy. In case an individual agreement is concluded only
the terms and conditions of the respective agreement shall apply. Silergy hereby expressly objects to and denies the application
of any customer’s general terms and conditions with regard to the purchase of Silergy products by the customer.

6. No offer to sell or license. Nothing in this document may be interpreted or construed as an offer to sell products that is
open for acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or
intellectual property rights. Silergy makes no representation or warranty that any license, either express or implied, is granted
under any patent right, copyright, mask work right, or other intellectual property right. Information published by Silergy
regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Silergy under the patents or other intellectual property of Silergy.

For more information, please visit: www.silergy.com
© 2023 Silergy Corp. All Rights Reserved.
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