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A PCB Layout Reference View

For Reference Only
(reference JEDEC MO-220VHHD-1)

Dimensions in millimeters
Exact case and lead configuration at supplier discretion within limits shown

A Terminal #1 mark area

Exposed thermal pad (reference only, terminal #1
identifier appearance at supplier discretion)

& Reference land pattern layout (reference IPC7351
QFN50P500X500X100-29V1M);
All pads a minimum of 0.20 mm from all adjacent pads; adjust as
necessary to meet application process requirements and PCB layout
tolerances; when mounting on a multilayer PCB, thermal vias at the
exposed thermal pad land can improve thermal dissipation (reference
EIA/JEDEC Standard JESD51-5)

& Coplanarity includes exposed thermal pad and terminals
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9, BRAVE M /xS, Ta=125C. VBB=24V

YiEE iLs e Bify BEREH
mMIN | TP | MAX
Output Drivers
VBBE i Vs 8 - Vgov \4 B ERe
CULEIN
T - - 5 6 mA | < 30KHz, C10,p=1000pR
- 3 | 35| ma 2E AT F
Fx—VHR7 ON, Hi/JOFFiE
HBIASE il fR TnBiasiim 30 - mA
HBIASEE Vs | 72 7.5 7.8 \4 Inpias=0mA~24mA
Control Logic
Logic A1 8BE ML - - 08 A
Vingy | 2.0 - - v
Logic A F7 & Iino) -1 <1.0 1 pA Vingy s Vin=0.8V
| O -1 | <10 1 pA Vina)» Vin=2.0V
EBIHIBAL v aRm—NVREE VREF 180 200 220 mV
B EA 7 R torr 18 25 37 ps
A ET L H tens 350 500 650 ns Enable¥i ¥
tLocic 700 1000 | 1300 ns DIR, BREAKZ3i 1
EnableX % /3 A KE[E] taENs 2.1 3 3.9 ms HAiA7FT
HBIASE BB (R Z 73 () tanBIAS - 15 25 us Cupias=0.1pF
Gate Drive
NAYFARHHEE Vesa 7 - - % VbbIZxL T, Igyrg=2mA
a—H4AFNHIIEE Vasw) 7 - - \4 IgaTg=2mA
RIAT EFR Igate 20 30 - mA GH=GL=4V
7" —hR 547 Pull Down#iiHi Reare | 10 28 40 Q
T IRZAN tdead 700 | 1000 | 1300 | ns
Protection
BERESIELRE Tjsp 155 170 185 C
BRREBERTIVR Tyrspnys | 14 15 26 C
BEEFTREEEE Visuv 6.2 7 7.85 \% VB R FEF
BEEEREERTIOX Vepuvs | 0.4 | 0.75 1 v
VCPEEEREMEEE Vepoy | 4.6 - 6 \ VbbIZHTL T
VBBl EERERE Vegov | 30 33 | 375 \4 Vg E 5B
Lock Detet#5 &0 B tiock 1.5 2 2.5 sec Cp=0.1uF
FG
FGH /1 fafnEE VEGsat) - - 0.5 \4 Irc=2mA
FGHA)—VEHR Ircig - - 1 BA V=5V
Hall Logic
R—ILAZEFR TharL -1 0 1 BA Vin=0.2~3.5V
2EE—F AN BEHE Venr | 0.2 - 3.5 \4
ACAJ1EE#iH ViaLL 60 - - mv,,
ALy eV RBE Vi - £10 - mV FGINE(L T AN EBELE
BERT U A Vhys 10 20 30 mV
ISV ABRET A NE— toulse 2 ps
¥1:Typ 7 —HIXFHERELTEHL T RSV,
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5) Enable A7)
ENABLE A28, M8 PWM & rTREICL %9, ENABLE ¥ 123 L DR, RSN
7=y = —A2OMOSFET <7 % ON (2L %9, ENABLE ¥ 1- 3 H ®#f, 1572 MOSFET
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ENABLE AJJ{E %5725 L O, NEREFTHI R TRES By ME (N v 7R A
N ECERS EFLET, —MAIC PWM JE %03 20KHz~30KHz O#FHEL £7,
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ENABLE Outputs State
1
OFF Disable
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Slow Decay
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0 ON Drive

6) [EHE OFF ¢
AL O E OFF Kl 25psec(TYP)E72> TRV ET,

7) PWM 7oL 78 (~—
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TAL AL —R) DFAEFE~DFTIRES, AT L 7 I I DR ERDAME BE T E
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11. a2 —Yavr®k

X = Don't Care, Z = high impedance

. Inputs Resulting Pre-Driver Outputs Motor Qutput

Condition HA | HB | HC |BRAKEZ| ENB |GHA|GLA |GHB|GLB|GHC|GLC| A | B | C

A - - + HI LO HI LO Lo HI Lo LO HI LO z

B - - HI LO HI L0 LO Lo Lo HI HI z Lo

DIR = 1 c + - HI LO Lo Lo HI Lo Lo HI z HI Lo

(Forward) D - + - HI LO LO HI HI LO LO LO LO HI z

E - + + HI LO LO HI LO Lo HI Lo | Lo z HI

F - - + HI LO Lo Lo Lo HI HI Lo z LO HI

A - - + HI LO LO HI HI L0 Lo Lo | LO HI z

F - - + HI LO LO Lo HI Lo Lo HI z HI Lo

DIR=0 E - + + HI LO HI LO Lo Lo Lo HI HI z LO

(Reverse) D - + - HI LO HI LO LO HI LO LO HI LO z

c - + - HI LO LO Lo Lo HI HI LO z LO HI

B - - - HI LO LO HI LO Lo HI Lo | Lo z HI

Fault* - + + HI X lO LO Lo Lo Lo Lo z z z
Fault” - - - HI X L0 Lo Lo Lo Lo Lo z

Brake” X X X LO X LO HI LO HI LO HI Lo Lo Lo

“DIR =Don't Care
DIR=1=FOR DIR =0 = REV
A D | | A | F | E | D | c | B

SB

SC

:
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12. AT Fx—}

Power-up and Standby Modes Timing Diagram
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13. EEBIEKX

GF . 7T V7 a ikl — REH VBB=24 [V]

2-Now-07 _ 2-Now-07 -
19:21:56 BEHEE PWM Duty=100% 10:23:05 EHEENE PWM Duty=50%
1l ) 1l— )
5 ms 18 ms
0.0 v 0.0 v
mwl - ‘l ‘. N =
3 S S e 3.7 + AR . a3 . + =
0.0 L= | e | 20.8 ‘ L0 I |
[ \ | / ‘ SC | =]
\ R \ / i} | 3
4 el 1 '—'_|' b 4 - ul
- [l 0 -
et .. J\,’\JL. | rwlf‘ L rf\_g loutu - A W‘JWL\N\M”T f"i loutu
0.2A/div 0.2A/div
A WA VM | VA
5 me B 1 18 me B 1
2V DC& 2V DC&
2 Vv oc4 200 kS/s AU [} 108 kS/s
2 voCh | 400 8400 2 voCh | 400 2400
10 Y SR 0 STOPPED 110 my 50 0 STOPPED
2-Now-87 o 2-Now-87 .
19:28:20 FGIE5ER 11:09:37 EIREER Rense=1[Q]
1l ) 1l— )
5 ms 20 ps
0.0 v 0.0 v
SA SA
| | n | | 1
Se
FG2
n— »_L—T-‘L’T-.La—rw-_l_-—r«
loutu gl i i | | | | b loutu
0.2A/div 0.2A/div
5 ms BUL T 20 pe BUL
1 2 v OC& 1 2 v OC&
2.5 v OC§ 260 kS/s 2 18 mv DG & 58 MS/s
B.s vios _| 4 0C L.zmi S v oocy [ oc z1emy
410 ny s 0 stoppen B 18 my 500 0 STOPPED
BEEEIME Rsense=0.33Q BEEH Rsense=0.33Q
Tekfelr | ] Tek f=iE | — ]
o y :
@ A T R L7 T e A N R R LT
(2 (24
IOUTA IOUTB
Chil T0.0v Jch2[ 20.0V  MZ.00ms A Ch1 F  3.60V Chi 10.0V  |Ch3 20.0v  M2.00ms A Chl 7 3.60V
T7.00 A R @ 1.00AC
ii[20.00 % 120.00 %
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BEEEIE Rsense=0.33Q
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1.00 A Q8
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BEENIME PWM duty=100%

| E :

=
1]

I {21E

HC+
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BEHEEME

C
C

PWM duty=50%

Tek {zib |

=
11§
v
[

1 SC SC
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€hi 5.00V  [Ch2| 5.00V  M2.00ms & ChZ  £.20 V] ChiT s 00V Toha 500y MA.00ms Al ChT F 2.60V
@IE 5.00V  |chd| 1.00 A QA EEE 5.00v [ch4] 1.00AG |
[20.00 % i1+~ [0.00000 5
FG {E5 R EREIEE R Rsense=0. 33Q
Tek Prevu | E i ]
S f : ;
L : ﬂ SA
4 Ly .y
E\ ¥ ek 3 ¥ Ak 1 ¥ A ek ¥
R I zk..
: S FG2 .
: Lo A IOUTA
IOUTA
'} gggz IE::I ?-EEXQM\M\Z-UUNSI A Chl / 8.20V @H 0.0V Cha 200mv  &MT0.04s A ChZ & 44d4my|
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&k 7L 7 a iR — REH VBB=35 [V]

Tek{zt |

BEEVE  PWM duty=100%

L = i

y 1] 1

[Ch2] 20.0v  M2.00ms A Ch2 & 8.4

[Ch 1PTIKY
ch3 20,0V |Ch4[ 1.00 A @8

20,00 % |
FG 25T

Tek{zt |

BEEE PWM duty=50%

: SA

18C

IOUTA

[Ch2| 20.0v  M2.00ms A Ch1 f 2.80V

Ch 1 IFT
Ch3[ 20,0V [chd[ 1.00A

>~ [0.000005 |
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- A Y &% (VBB=24

V, Cp=0.1uF)
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X FFHEORE CAUTION/WARNING
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Application and operation examples described in this document are quoted for the sole purpose of reference for the use of the products herein
and Sanken can assume no responsibility for any infringement of industrial property rights, intellectual property rights or any other rights of
Sanken or any third party which may result from its use.
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Although Sanken undertakes to enhance the quality and reliability of its products, the occurrence of failure and defect of semiconductor
products at a certain rate is inevitable. Users of Sanken products are requested to take, at their own risk, preventative measures including
safety design of the equipment or systems against any possible injury, death, fires or damages to the society due to device failure or
malfunction.
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Sanken products listed in this document are designed and intended for the use as components in general purpose electronic equipment or
apparatus (home appliances, office equipment, telecommunication equipment, measuring equipment, etc.). Please return to us this document
with your signature(s) or seal(s) prior to the use of the products herein.

When considering the use of Sanken products in the applications where higher reliability is required (transportation equipment and its
control systems, traffic signal control systems or equipment, fire/crime alarm systems, various safety devices, etc.), please contact your
nearest Sanken sales representative to discuss, and then return to us this document with your signature(s) or seal(s) prior to the use of the
products herein.

The use of Sanken products without the written consent of Sanken in the applications where extremely high reliability is required (aerospace
equipment, nuclear power control systems, life support systems, etc.) is strictly prohibited.
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In the case that you use our semiconductor devices or design your products by using our semiconductor devices, the reliability largely
depends on the degree of derating to be made to the rated values. Derating may be interpreted as a case that an operation range is set by
derating the load from each rated value or surge voltage or noise is considered for derating in order to assure or improve the reliability. In
general, derating factors include electric stresses such as electric voltage, electric current, electric power etc., environmental stresses such as
ambient temperature, humidity etc. and thermal stress caused due to self-heating of semiconductor devices. For these stresses, instantaneous
values, maximum values and minimum values must be taken into consideration.

In addition, it should be noted that since power devices or IC’s including power devices have large self-heating value, the degree of derating
of junction temperature (Tj) affects the reliability significantly.
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When using the products specified herein by either (i) combining other products or materials therewith or (ii) physically, chemically or
otherwise processing or treating the products, please duly consider all possible risks that may result from all such uses in advance and
proceed therewith at your own responsibility.
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Anti radioactive ray design is not considered for the products listed herein.
o Bt RAASN COWRE, WA FEICL D M T T OV TEII U BETEZ AV ET A,

Sanken assumes no responsibility for any troubles, such as dropping products caused during transportation out of Sanken’s distribution
network.
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