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1. [XCHIC

A4915 X PWM Bl REZ N L= 3 fH7 7 LA DC E—4arha—7TC7,

ABLE T ET— NRERE )2 L TR, ILEHIZI 1T D N F ¥ 1/L/U —MOSFET % BR#E) T
%?i?“o

A4915 IXERIZ T ¥ — AR 7RI A A L CRY, EBIREITE 7V hOOBREI 2 /[ HETT, £z, &
LT SV OO BRE, ATFE T,

T —b ANy T A T UoE ANATARD N F 4 1/L U —MOSFET %8R 57-8 D7 — g
JEEAED L ET,

A4915 1%, [RIHIEEGREIEZ AL COET,

Z O RIWHE R IA O R 0L, PWM @ OFF H#i[ (BRI AW B8\ T, AT Xu—
MOSFET DRTAXAA—K mmﬂ\tlﬁli S A a— A28 TT (oM, BIAEGRIZI
H T/\V—MOSFET DY —ANSRL A AT TRALVET)

(20 AMFHT ST —MOSFET OERAZTHOL ., KRN BELIN TN AMHT 7T 7 X A4

~b %ﬁﬂﬁ%f% SHITIT L /2T U —MOSFET O3RN A[HETY,

o, A4915 OLGEMREEL T ARELRERIE, 7y T Al BRGE R 1 Js L OVE @SR 1k 1]
KAEALTCOET,

A4915 Z LB T HI2H7-0, KRR ERS — 7 AFARETT,

A4915 1%, AN BT~ 7 Tab 24 L7= 28 B eTSSOP /37— A4915MLP-T, 28 B°r
eQFN /Xy — (5mmx5mmx0.9mm) @ A4915MET-T 23V £,

WTHD =B 7Y — T, 100% AR AYF 2L TWB)—R 7L — AT,

2. B

IR SV~50V

Fv T RIWEVRGEREE & Flag H IFSREP R

KEWDONTTF N F¥ L30T —MOSFET BR#E) Al fig

AMHTF /ST —MOSFET D8 K ZAKI 75 [F] 1 HE S 5B PN ik

7 F 112" AN JJ-PWM Duty 25 #a[5] 1 PN ik @
Center Aligned PWM %E H

LR BE

A—LIC A7

BB ELL Ik D70 ORFRIFHHEE AIRE/2 T R XA L REFEHL

RIS E A —7 T —F (B fdst i)
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3. LYY aVvhAAFR

Parts No. Ny lr—y He /e HLAL iR NIS PSS
A4915MLPTR-T 4,000 U — L (FEHE) e
28pin eTSSOP AT AT .

) L
A4915MLP-T 1 F T IC e | TY TV
A4915METTR-T 1,500 U — L (FEHE) HPERE

28pin eQFN AT AT .

. L

A4915MET-T 1 F T IC e | T TV

U— L IE, BPEEH OB DX INERVET, T I AT v 7 F2F IC r—ATDZ

o H L0 ET,

3. 1.2 & mARA
A 4915 M

LPTR-T

FLI OSSR

Tas]

B 4E B R B i B
M:-20°C~105°C
Nyl —S847
LP:eTSSOP
ET:eQFN

L y—koL—Lstvs
T:Tin Plate(RoHS*} i)
WanE
TR:T—EV Y (B#1)—)L)
#EF: Bulk

%DDD 571‘%%/1))“—‘\/ (not to scale)

28pin eTSSOP
LP Ny r—v

28pin eQFN
ET Ny or—v
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4. SELRK
4.1, IR KEK
fbset i R EFRS (Tj=25°C)

HH ik BkiE BAfr i &
FEREE Vs -0.3~50 \Y%
nYy s BREL Voo -0.3~6 \%
VREGH# T+ EE Veec -0.3~16 v
CPUR+EBIE Vert -0.3~16 \Y
CPURTEE Verr | Verr-03~Vpeet03 |V
Logic A1 EE \Z -0.3~6 A%
FT—NWVANEE A -0.3~6 A%
Logicti H&EE Vo -0.3~6 A
SPEEDA /7 Vspeep -0.3~6 \%
CA,CB,CCHi - EBIE Vex 0.3~ VggetS0 \4
GHA,GHB,GHC#i +EJE Venx Vex-16~Vext0.3 v
SA,SB,SCHFEE Vsx Vex-16~Vx+0.3 \Y%
GLA,GLB,GLCI F+EBE Varx Vireg-16~18 \4
TxvIva ViRE (%) T, 150 C
®F R E Tstg -55~150 T
BEAEEE Ta -20~105 C

(k) DX I aARE(TYRH150CEBT IO BE S T CHEALES A, 7 A AROY
— Ly MR AEIEL £, 2D L5705 T O IR T E,
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4.2. EXHIEE
(FEICHI 72 X454 | Tj=25°C, VBB=24V)

Supply and Reference
HEIRE =g TE#& Limits Bifiy HEBREH
Characteristics Symbol MIN | TYP | MmaXx | Units Test Conditions
EEBREE Vs 5 - 50 \% BHYEREE, H ) Active
- 10 20 mA feng ~30kHz, C; op=10nF
. Iy - 12 24 mA fpwm ~20kHz, C; \p=10nF
- 3 35 | mA Vreg=13V, Hi /1Disable
- - 1 A RY—FE—F
T M AF— IR R Vigoor et o 1mA
1.5 2.2 2.8 A% Ip=100mA
T = A — R BRHIR Ipgoor 250 500 750 mA
vy EBREE Vop 3 - 5.5 \4
. Ippo - 6 10 mA ENABLE=High, H{ JjDisable
Ipps - - 10 RA AY—FE—F
ENABLES#F A B (RV—F) P - - 1 pA | ENABLE=Low, SPEED=Low>tg ppp
SPEED: T A S &EJi (RV—7) IspEEDSLP - - 1 pA | ENABLE=High, SPEED=Low>tg, ppp
BRAKEn#i+ A S1EF (R —7) IgRAKESLP - - 1 pA ENABLE=Low>tg pgp
DIRE T AJ1 Bk (R —F) Ipirsie - - 1 nA ENABLE=Low>tg pp
ENABLESF A & 3% feng 1 - 100 | kHz Vsreep=VYop
PIERPWME I 3% fowm 14 20 26 | kHz VenasLe=Vop
SPEED¥R ¥ A\ J1 EIE & VRraNGE 0 - Vop \4
SPEED disableE /£ VSpEEDD 10 15 20 % Vspern/Vops Duty=0%
SPEED EnableEF VSPEEDE 79 82 86 % Vepeen/Vop, Duty=100%'
SPEED¥#i 1751 7 A& Ispern 25 0 25 pA _VSPEED=VDD=5V
11.8 13 J1375) Vv VBB=9V
115 13 | 1375 Vv VBB=7.5V
Ve PR I e IR I vBB-6v
8.0 9.5 - \Y VBB=5.5V
Protection
RV EIREE Trsp 155 | 170 | 185 | C B L FE
Vi SRS VREGON 7 7.8 8.6 A% Vrrc Rising
Vrecorr | 639 | 7.1 | 7.81 \Y Vrig Falling
VREG/EEBERELZATYT R Vrecnys - 700 - mV
T —rRNTy TIREBEREEE Vsooruv 55 - 65 % Vel R 3581&
7T —bRNF FIRBEREERTY R | Veooruvays - 20 - % VrectZHR T 2E 6
VR EFEREEE Vybbuy - 275 | 2.95 A4 Vpp Rising
VB EBERBEE Vybbuy 245 | 2.6 - \Y Vpp Falling
Vip/EEBEREERTYT R Vyppuvays | 50 100 | 150 | mVv
RY—TRERT 1V A twakE - 3 ms

1 DT 2=T 4137 Yy REA LTI 2T ET,
X Typ 7 —ATEHEREL THEML TR,
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(FFlZr0 7 &354 . Tj=25°C. VBB=24V)

Gate Drive
SHEIER Hne TE#& Limits By BB I
Characteristics Symbol MIN TYP | max | Units Test Conditions
Vv, Vex02] - - \4 7 —bANG 7 FEEBIRRE, CLoap=10nF
PNAYARF— NS B e LRV Crow
VGSL - - st+0.3 A\Y Igate<1 OuA
B P AR F— R BE Vesn Vre-0.2 - - \Y Vrec=13V, Croap=10nF
Vast - - 0.3 v Lyae<10uA
. — s 6 9 12 Q T;=25C, Igux=-150mA
T —RFGAT I NT T HEH Reateconyup - - A
- 17 - Q T;=125C, Igux=-150mA
= o . Riate 2.4 35 4.6 Q T=25C. Igux=150mA
P RIATFAE AR Gate(ON)DOW| i GHX
N - - 0 T;=125C, Ignx=150mA
GHXBFINF 0 U EEHEN Reurep - - kQ Vaie-Vsx<0.3V
GLxU T 7 V20 B ks Rerep - 5 - kQ Verx-Viss<0.3V
R t, - 200 - ns 20% to 80%, C =10nF
DAL T2 7 el — — 0
tiex - 150 - ns 80% to 20%, Cyoap=10nF
10 - - ns Tpeap=GND
FyRZAL ¢ - 150 - ns Rpgap=12kQ
(OFFHONDT AL A) DEAD 800 | 925 | 1050 | ns Rppap=64kQ
- 2.9 - us Rprap=220kQ
Logic I/0
, v 0.7V, - - v
ay s ASBIE IN(1) DD BRAKER, DIR, ENABLE
Vino) - - Jo3vp| v HA, HB, HC
. N Iin - 10 - A Vin=High
Ry NS B =0 L =
Lin) -1 1 A Vn=Low, ENABLE=Low
FaulttH /1FBE Vraut - - 0.2 A% No Fault Present; Igyx=1mA
ENABLE/SPEED ¢ 1 2 3 ms ENABLE=Low, SPEED=High
SLEEP
RY) =T G A~— 1 2 3 ms ENABLE=High, SPEED=Low
SPEED##FRX—JB{EEE | SPEEDg;u| - - 295 | mV Speed=Low>ts gxp
Fault7yF Vv MEE VRESET - - 0.8 \Y Fault Present; 15y FIREE
FaultFyFU &y kLR B trauLT 12 - - s Fault Present; i 777> F IR B
R—=IV AT NT o HEh Ry - 100 - kQ Vin=0V
A—IVATIEN InaLL - 0 1 RA Vin=5V
nVw s AH T NE AR Rypp - 50 - kQ Vin=5V, ENABLE, DIR, BRAKEn
vy s AJ1E (R —7K) Irsie - - 1 pA ENABLE, DIR, BRAKEn
DIR or BRAKEn Input to output change,
- - 1200 ns
Croap=0nF
tpaon) —
ENABLE Input to output change,
- - 900 ns C —OnF
— p LOAD™
R DIR or BRAKEn Input to output change,
- - 1200 ns
. Cyoap=0nF
PAOrD ENABLE Input to output change,
- - 900 ns
Coap=0nF
- - 900 ns ENABLE
AATVIFI4I43 tGiiten
- - 1000 ns DIR, BRAKEn
X Typ 7 —ZTREHEREL THEHL TSV,
Yo vBERHKAEM 7130
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5. SR
51. 28 E> eTSSOP /Sy —o

B Ny
(28 ¥ > eTSSOP) -

A4915MLP 28pin eTSSOP HELEZ o NIAR

+‘ ‘4— 045
128

ARARRARAARAARD 7 = H0n0ononoa0n

|
7/ | T T N A
LLLJ LD L T

5
508 NOM .
oo —| le—o02sBs0 12
randes ace i
| yd i& SEATING PLANE 500
X { ‘ ) SEATING , GAUGE PLANE

Slofc] PLANE

030 ‘ ‘
019 065B5C —* - L— 120 MAX For Reference Only; not for tooling use (reference MO-153 AET)
Dimensions in milimeters
L 015 Dimensions exclusive of mold flash, gate burrs, and dambar protrusion
0.00 Exact case and lead configuration at supplier discretion within limits sh
A Terminal #1 mark area

A Exposed thermal pad (bottom surface)

& PCB Layout Reference View

@ Reference land pattern layout (reference IPG7351
SOP65PG40X120-29CM);
All pads a minimum of 0.20 mm from all adjacent pads; adjust as
n ary to meet application process requi its and PCB layout
tolerances; when mounting on a multilayer PCB, thermal vias at the
exposed thermal pad land can improve thermal dissipation (reference
EINJEDEC Standard JESD51-5)

o U — FNRBOHFRMRETRB LT FHA,
® i M : SR
® Uik A v FMLEE : Sn100%
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52. 28 E~ eQFN/XvwH—

(28 ¥ > eQFN)

BN mm
A4915MET 28pin eQFN HELEZ o RIEIR
—-— 030
500015 15— 28 —>| = 050

|23 |

|
i

00—
|

L s | — |
==
5.00 +0.15 4 8- '—— | [E— I —— B IR )
| . ; v
-+ - [1E0n)-—
315
20x A\
SEATING
[ ]oos _-._Lnnnmnnn_J PLANE , o

+0.05 | I_._ T_ & PCB Layout Reference View
025 o7 — 0.90 £0.10
0.50

+ For Reference Only; not for tooling use
(reference JEDEC MO-220VHHD-1)
U U U U U U U Dimensions in millimeters

f S Exact case and lead configuration at supplier discretion within limits shown
0.73 MAX .
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

3.15

® U— NHIROFABETRE LT £HA,
® i EIAME : 4
® Ui A FAEE  Sn100% (7272 L. MIEIEA v FAF SN TEY $HAL)
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6. AEIOv YK &Pin &%l
6.1. AEJOov o X

0.47 uF

771
el

VDD

Comm Charge Pump
CREG

L o °
_bl_%' - Logic Regulator ] lCVBBZ L CvBB1 .‘#CSV
VREG
—E T T
VDD e 1 _
Bootstrap Phase A | R2
Monitor R1 R3
CA HA

bie

CvDD1

High Side
Driver cc

BRAKEN

|

1

|

1

|

1

|

1

R :::E?EE |
-~ 1

Y Yoo ||
|

1

|

|

1

|

1

TDEAD
I

L
>
s

A\

VREG SB
SC
T —
[
GEA — To Phase B
GLB Raure To Phase C

Low Side
Driver

One of three phases shown

TE] GND :

A SFREDIMANT, ST TR S B L OB 2R L E T,

B VESHA R 10/30
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6.2.Pin B2 51
|5 REEE A4915MET-T]| A4915MLP-T

VBB E—FBRANMF 1 18
SPEED RET7IOJEEANEGF 2 19
TDEAD TYRSA LERE InF 3 20
VDD AY v BIRA NilaF 4 21
FAULT R KBRS0 T 5 22
ENABLE PWM I A 714 F 6 23
DIR EEEARYIYE 2 G+ 7 24
BRAKEn TJL—F A HdmF 8 25
HA AAR—IVIC A hisF 9 26
HB B#7-k—IVIC A Hi¥imF 10 27
HC CH7R—IVIC A A diF 11 28
LSS 2 R iiF 12 1
GLC CHA—YAF5 —hnF 13 2
GHC CHNAY AR —FaF 14 3
SC CHE—42H hinF 15 4
CC CHIT—rRFSYTH AlnF 16 5
GLB B O—Y AR5 —MiF 17 6
GHB BHENAY AT — T 18 7
SB B E—42H HiwmF 19 8
CB BT —r RSV TH himF 20 9
GLA AHO—Y (RS —aF 21 10
GHA AN Y AL — i F 22 11
SA AfBE—2H HiEF 23 12
CA AT —FRSYTH AnF 24 13
VREG F—rRSATH himF 25 14
CP2 Fr—URUTHA LT imF2 26 15
CP1 Fr—IRTHAH EITImF1 27 16
GND JS5 R ImF 28 17

ale 2 27) 1B

258 8 5 5 % s [ T

T L LT so [ ] RAKEn

ijse “* 0 ago1sMLP-T [P

wo[ T AQIBMET-T  (ilae O e

FAULT[ 51 7 |as o 2 0] ToeAD

ENABLE 7:? B :?’cc oA 9 1o speeo

o - — . aHa [T [ig] ves

e s [i2 7] oo

lu;l i lml M 1£1 1‘8“1 101 on [@ i cr

§111405 veee [} ) cre
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7. It FAEERH

T-1 ISR Z R U £,

7-1: )5 A a5

Cop
VDD CP1 CP2
»— VDD VBB oo o VBB
O CVBBﬂgvasz . 47V O
C
Cvop VREG _| REG VS
;I,; CA VBB
RFAULTEE GHA __CCA AMA ng
FAULT F‘!}:‘; !
TDEAD SA
Rdead GLA MA 'E
RLA
CcB VBB
o __HA | 1Ces
2 &—HB GHB W—
= — HC HB
SB
- DIR GLB —— W15
a Ris
3 z[—|BRAKEN
o O
Elm ENABLE
s — SPEED ce Coc VBB
GHC ,;'A'A” :%
HC
SC
GLC —— Wi
RLC
LSS
GND
Y BEEK
Cvspi1 : 0.1uF/63V
Cvenz : 1000ukF/63V

Crec : 0.68uF/25V

Ccp : 0.47uF/25V

Cvop : 0.1uF/10V

Cca~Ccc : 0.033uF/63V
Rraurr : 10k Q (1/8W)

Rdead : 12k Q~220k Q (1/8W)
Rua~Ruc : 10Q~100Q (1/8W)
Rra~Rrc : 10Q~100Q (1/8W)

12 /30




SanKen SAllegro+ A4915MLP-T/A4915MET-T F—4 < — k Ver. 1.3

_______________________

® T VBBIALD/ARIZIERE LTI,
VBB 74 NI T B DEATIZ A /32237 % Cyer BELOVEf= 7% Cvee &
FHALTREWN,
CveB1 LU Cyeaz 1F, PCBIZLABLMRA L B —H VA (AL —TR— /L7l b & Te) 2 TEDHTE
TRET A7, AL SR — I ASNAZENE LT,

® =7 W& Cypp,Cveei,Cvepz DIEFEITDOVT
Cvop,Cvee1,Cvep2 [Z /A AREL HHIE LT iz Ed,
JIEREREFIC CZNDDaL T o DR EEAHIEL L THRIEIL TRV ET R BREED
BEICOETFEL UL, 22— PRRICB T2 E @RI W TH o REEE T o7 ETTHIME
S0,

® =7 VEE Crig,Cea~Coc DIEEITOVNT
IS BEIEEIZCINbDOayr T o OF EEEHESMEL L CTHEIEL TRV ETH, REMHED
BEICOETEL T, [8.27 7 —Far T HDEEIZHONTIHBLON8.28 VREG =7
P OBEE [ITHONWTESZIZL TSN,

B vBRBKART 13730
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8. HaEEREA
8.1. HEAENME

A4915 3K EFE MOSFET (XS L= 3 #8731 A DC %*—&:l/]ﬂ:lv—7f‘§—

EHBEREN A MR E LT 7V — 2 a b s L TRY, =2 EEMEEIEICB O THEIE
WELE T,

A4915 IHEKIHBE EIRA) — 7 E—REH L TEY, ZOR)—7E—R|ZLDT /A 2% OFF ik
REIZLT2H A CYHE ST Z i/ NRICI 2 £7,

A4915 1% 6 fHD N F¥ %/L U —MOSFET %ZEREh CXxF4,

A4915 [T PWM (2% 4°5 ENABLE, DIR, 3 L) BRAKEn & 7= i F a2 PN L C

WET,

SPEED Ui-1Z CHEL PWM HSBEA 22 L3 C& £4, NES PWM B %0E 30kHz 12
R0FET,

PWM T 2—7 422\ TIE, SPEED M-I AJIEZN5 T Fu/ &E (0~VDD) (2 LD il
mi‘a‘o

8.2. DIR

DIR ¥ii§-3 3 5D Bridge D=7 —ar &R DT (£ 8-25-1 D27 —

arF#ESMHELITZIVY),

8-2-1 |2 DIR BERF DB AR LT,

l %] 8-2-1:DIR #{ERFD I (PWM=100%)

Tek Prevu | [ ii Tek{=.L | [ ii ]
T v v T
o DIR |
4 : . : : < DIR
(T (i : g
SRR U DR D DU SR T . e bt - e ot
Chi 5.00V  Ch2 5.00v  |M10.0ms A| Ch1 4 2.60V, Chi 5.00V Ch2 5.00v  |M10.0ms A| Ch1 A  2.60V,
Ch3 5.00V o 500V ] Ch3 5.00V O 5.00v ]
[50.40 % (50,40 %

oy vBSRHERA R 14730
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______________________

8.3. ENABLE

ENABLE ¥ig+- 1348 PWM (2 CE—H DAz At — R &9 28+ T,

ENABLE #7725 H OFf, v—/L A 151 (H1I/H2/H3) TR L7244 NMOSFET
23 ON (2720 F T,

ENABLE Ui+25 L O @RS 7241 NMOSFET 728 OFF L7320 A s it AN L
F7,

AN PWM %4 35354 . SPEED #51-1% VDD a:?&%ﬁt«f:“éb Y

tsLeEp LB EWRER] ENABLE A2 Low 7272354 A4915 (TR —T—R &0,
FRAAND A% OFF &, BIFEN SO E B A /) BE A ET,

) —TFB—REMRET LA Fo—VR T WNEETHET 3msec FREDORFMZELE
T, BEWEL T, ZOMMIXH /1% ONIZTHIE 5D ATNTRET TZEW,

8-3-1 (24N PWM EERF DI AR L E T,

[ 8-3-1: 4+ PWM @JVEH%E@{Q?T/(HA/HB/HC 1/0/1, PWM=60%., DIR=H)
Tekfsir |

LT L e

e Tl L Teta

Chi 5.00V 8 20.0v  M[20.0ps A[ Chl v 2.40V
|

Ch3[ 20.0¥ |Ch4] 20.0V
1[30.20 %

% 8-3-2: z)~7H#(D§M’E«Ez%/ (PWM 100%. DIR=H)

Tel(ﬁJ: L [
i . -
..,.—.».S»Ieep = F ....4 ENABLE
ﬁ\ l ;
o |

/sc

Chi5.00V  Ch2[ 10.0V  |M4.00ms A Ch1 A 2.60V|
Ch3 10.0V |[&E 10.0V |

30.20%
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8.4. SPEED

WER TS PWM JEEREIC 57 =2 —7 13, SPEED Ui FIZ A 1shsd 7 rs

BEICIOHIESET,

8-4-1 12 VDD FEFEIC%9 25 SPEED FBEDHRIZKT5 ON T a—F D —7

ZRLET,

SPEED #&+% VDD (286458 . WE PWM N7 A —7 L2720 ENABLE i -1

XD PWM 3B 502720 £9,

SPEED<Vspeepp DA, H11E 0%E720FE7,
SPEED>Vspeepe DA, H 771X 100%E720F 3,

8-4-1: VSPEED/VDD & ON 7 = —7 1 DF¢lk

100 -
[
[
90 /‘
80 /,
70 /
60 /
a
c =2 50
=
40 /
30 //
20 /'
10 .
[
L
[
0o 10 20 30 40 50 &0 70 80 90 100
Vepeen/ VDD
[%]
Yo oBESHEAE 16 /30
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8.5. BRAKEN

BRAKEn i 1%, E—HZIZ T L —%anT 5720 D+ T, BRAKEn i 723 L ORfZ 7L

—FE—RLR0ET,

BRAKER Wi 1728 L OFFIZ, 2—HARDOIMHT NMOSFET 7% ON £720 ANAHARDF:
£7i7 NMOSFET /% OFF L7220 %,
ZHCED, BT AEL TS BEMF &) 220 Rz a—hL, E—XIZT7 L —
XEDNTET, A)—7FEF—F%2EW T, BRAKEn A 7713 ENABLE <° SPEED A /) L0 8
FeXiEd (GE 8-24-1 DEHEF A S HLTZEN),

T —% O AWM ERIT TROXTEALNET,

IBrRAKEn=VBEMF/RL

A BRI ARPIERA L W=D, Ll TEZ2bN =AM BT (IBRAKE) DT — AR
A, AMHTF NMOSFET OB ER A 720 I B L T RS,
8-5-1 IZ7 L —XBER DB A2 R L £,

8-5-1: 7 L —FEHERF DI Z (PWM=100%)

DIR=H DIR=L
1 leCroy + 1 @oq 1
2 == 5 LeCro:
sev | t <« BRAKEn |s8v |+ T “BRAKEN
T ) 1 1
2 7 T 2 T
2 I SA 2 T
5.5 v Mt 2 B8 v ZSA
3 2 ms F/ E SB K 2 ms ;; SB
0.8 Y N, 3 1.8 ¥ ol 3
] "
; . SC My e SC
2 ms Iﬂ’[ f 2 ms (N l 1] s 4
18.8 Y 16.6 v
2 ms 2 ms
5V DL 5V DC§
i 3 EE i 18 M3/ i g BE i3 18 Ms/s
i — oc 3.5 Y i — oc 3.5 v
01w DE}‘Z ! STOPPED [ DC:": ! STOPPED
DIR=H DIR=L
1 leCroy T 1 izcroy
5 ——— I 5
FICR I T . BRAKEnN | %" N «BRAKEN
T 1 1
9 p— T 5 i~
5 ms '( E SA 5 mz SA
108 Y % 2 18 2
5 I 5
2.asv /\\ T 2.95\; /\
\| : , IOUTA " ,IOUTA
N i,,..---"'— 2A/DIV 2AIDIV
g ms 5 ms
1 .5 v OC3 1.5 v OC3
:%, : 3 gg i 5 MS/s g : & BE i 5 M5/
i oc 3.5 Y il — oc 3.5 v
0.2 v oo I ! STOPPED .2 v ocj ! STOPPED
= = -
Yo oESHKASH 17130
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8.6. VREG

8.7.

ZOETFIT. a—F AROHMTF NMOSFET O4F —IA4 7 BIOT — ANy a5
POFREEZITVET,

FAULT

FAULT @134 —7 > RL A H b7 TuvET, i@ i 8hfER; FAULT Ui+-1% Low % H
J1&720  BeE A LA H 10 MOSFET 73 OFF L7257-% , FAULT vm—+ 0 H S1134k
£ ?®7°/v7/7°$&#%ﬁbf High 1720 FE9,

# 8 T-1 (TR FIRIEEZ RLET,

T~/I/iﬁ”%%A0>TJ@@J7‘£:1~I\ AT B EIREE (Invalid Hall) 24720, E—HF &8 LS
F9, REea—RNANCELELTL, £ 8-25-1 Daia 7 —IarRae S RTZEN

Invalid Hall 334 LT5A T A AT —T7 TR0 ET 0N, ZOREIREBIZTvTF &
FH b Low 2R L £,

TR T FAULT & —R (B E—R) BS54, FAULT S i3 HicH hShvE
9 (FAULT 51 39MB T AT v 75500 Eﬁ%@iﬁ“) o

# 8-7-1: BFIRE—E

Event FAULTSRF | A | FvF
TSD High Disabled| Yes
SLEEP High Disabled| No
UVLO VREG/VDD High Disabled] No
Invalid Hall Low Disabled| No

B VESHA R 18/30
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8.8. Fault Reset

Fault 787y F LI2iRBE (TSD) Tl 1T 4 AT —T VAR LE4 8, L FOFiETI By
MBI ENTEET,
® VDD UVLO Z{Edhse5
® T NHARER)—TE—RIZTH
® Fault 87> F L72iRAE T FAULT %12 Vreser PA_EOEEE% travnr PA_EORERIEIIN
RS

8.9.LSS
LSS #7134 F NMOSFET Ou—H ARD Y — ALk i Ed,
A5 PWM il #12175356 13 LSS & GND AR A 5 52 812X~ T, Bl BRE]
IERER T HZEMTEET,
HHAE A LW A LSS S 1330 — 7 U RITEki L TLIE S0,
8.10. CA, CB, CC
CA/CB/CC X7 —FANT vy 7 a5 o (Croorx) D77 AMANZ B S L, AT D ~NAVA
R NMOSFET #RF7A4 7457 Ed,
8.11. GHA, GHB, GHC
GHA/GHB/GHC 1% ™A ARDHMF 1T NMOSFET #ER &) 357~ D4 — N 11272 > T
I/ \i‘jﬁo
8.12. SA, SB, SC
SA/SB/SC I XE BT — X B S AL, NA T ARIMFIFT NMOSFET (2% L T~ Al
DT L2 TNET,
8.13. GLA, GLB, GLC
GLA/GLB/GLC 1. 2—H%ARD4M+i1F NMOSFET % ER#Eh 347~ D4 — i 712725 T

WET,
8.14. CP1, CP2
F o —VR T A LT HOa TSI E T, 0.4TuF Oar T oL L
7220,
8.15. TSD

Txr v a AREN TTSD iz 5, FAULT H 23 High 12720 /13T 4 A—7 )iz
7209, TSD 1 I7y FEfELR>THBVET,

8.16. HA, HB, HC
H1/H2/HS3 iZhR—rP- D AT/ >TBUET,

B VESHA R 19730
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______________________

8.17.

Tk it |

Dead Time

T RZA I (tpeap) 1Z4M+1F NMOSFET @ BiEE A< T-O I LB L0 E9,

Ty RFA LIAMTIT NMOSFET 23 OFF LT 441 NMOSFET 73 ON 4+ 5% T
DR R ELET,

ETCOMDT v RZALIL TDEAD #i+& GND BIZEERF S A35T (RpEap) TR EINE
j—o

Roeap 1F 12k Q ~220k Q (@25°C) D TEHL T7ZEW, ZOEEXDT R XA L tprap I

LI ORISR E TEET,

tpeaplns] =40+ { (1.28 X102) X Rpeap[Ohm]}
F7-., it Ipeap (ZLA FORRIZEHRESIVET,
Ipeap[uAl=1.2/ Roeap[Ohm]

Rprap DEMN KELIZDITHOINT, BIEDOA 7By MOEPLOIA~ T AL ET,
8-17-11Z Rpeap &7 v RZ A LD FMEZ R LET,

8-17-1:Rpgap &7 v R ZA LK
4000

3500
3000 el

(I
2000 //

1500 //
1000 //

Typical |+
500 / ——Minimum |

10 30 50 70 90 110 130 150 170 150 210 230 250
Rpeap (kQ)

]
U
(=]
(=}

Dead Time (ns)

Xl 8-17-2 (27 v R ¥ A LENMERF DI TEZ R L E T,

C
y

X 8-17-2: T/]\&/(A%bﬁiﬁ#@{ﬁﬁ/(HA/HB/HC 1/0/1. PWM—GO%\ DIR H)
_ ekf"Jt L : L

if
N 1 : X PR o
" O h : . ' St : *
D SO  JENABLE | __+ENABLE
. | | - - S |
" g | |
D e et an. : ot S
| h . T Al
' | ) T V
O | ) 1 |
2 i ( 2§ - |
. - T
! ' RS PR SaaH
| |
3 e o i
“ 1 X X . T X |
| | | |
o s Terpy 1 g Ry FEA L =P
FYRBAL =T TYRAAR TR
| | | |
. . N | 1 o
@3 s.00v  [ch2 20.0V |M400ns| A Chl % 2.40V| Chi[ 5.00V |Cha| 20.0V M 400ns] A Chl F 2.40V
ch3[ 20.0V 200V &
01(30.20 % i1(30.20 %
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______________________

8.18. RY—TE—F

A4915 (ZITRHE E DAY — 7 —RE#HEH L TR, FHI YTV —BREIDOFEDE =%
{LIZEBRLE T, A —7F—FI;, VBB & VDD O{EEEIL 1uA LA FEARDES, R —F
E—R~[%, SPEED %1% High 7>> ENABLE ¥ 1% tsieep LA Low (23 A2 TBAT
TEET,

A —T = REFZIE, vy AN ~DOi NE b i/ NRIZT 5729, Hall A1~
ATy 7B L BRAKEDR Ui+ D7 VA 7 ARBIN A — 7 L0 ES,

8.19. Center Aligned PWM

A4915 X Center Aligned PWM 5 A HHL THET,

Z® Center Aligned PWM (ZLVHHEEDIKEE EMI /A XD EN R ARSI E T,

W PWM & LI34ME PWM (225 OFF K ., Bkl A A AREEEa—H A
RIEIAEZA BIZE L ET,

%7 VY@ Enable 2~ R 7y F 13Uy b, ~NAYARBIAE DT —FAREIAEIZEITL
7,

EEZAZ HAZATU, B0% DK Z AP AR RDOELZLIZEY, OFF FF#EIZH o0 —
FARDEREARRSELZENTEET,

6 f[EDFMF1T MOSFET (3 EE 3 S E 5281280, 4MF1F MOSFET OIREZ 25T
EMTE MREL TV AT LONRLEMD F AW ET HIENTEET,

8-18-1 |Z Center Aligned PWM EERFDOIE T ZRLET,

[ 8-18-1: Center Aligned PWM @JVEH#@&%(HA/HB/HC 1/0/1. DIR=H. PWM Duty=60%)

Tek PreVu \

A A K D
)
1
|

o

v--- ™ v | 3 S R

L N u h GHA

N R ——— 1

Yo REA —

P, |

z{ : - o :

o] ER :

::|..H:: oot ' E:m

. . 1 .I .

E>":'l“: S ! ™ "E o

[ ! 1 . :

L o _
[ :.I_.__r. SR B 1 N ____” .1 GLC

Chi 20.0V  |Ch3| 20.0v  M[20.04s A[ Ch1 \ 12.0V

Ch3[ 20,0V |®iE 20.0V
130.20 %

8.20. Internal/External PWM

A4915 1% 2 FEHD PWM HERE2H L TV ET,

1 D3N PWM #&HEC ENABLE 35 712 A ) &35 PWM 5 Bl SV ET,

SPEED #fiif-% VDD Uit -2 85kt 352 & T, ENABLE Ui DAME PWM 7 2—7 113 0%7)>
5 100%FE TxISAIRET T,

ENABLE Ui 7% ts g O HAMILL L Low 958, T AARIIRAY—TFE—RIZRVET,

H9 1 DIENE PWM BEHE T, SPEED S I AT 57 a/ ERICEAINET,
ENABLE i 1% VDD (2856t 528 T N PWM DT =—7 11% 0%75>5 100%FE Tkt Al
HETT,

FEANILT8.4 SPEED | DIHHZSHITEINY,

T IRAADIRBEIZ B L CTOFEMIEFR 8-24-1: EEMER 2SI,

B VESHA R 21730
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8.21. Synchronous Rectification

ENABLE ##17% Low OIS LLIEANES PWM OFF O, ARFEMITERFEIAZITVVE
7,

A4915 ORI ROMREIX. ARTEREIAEL TWOAHIR] . AfFEEZ2 /M NMOSFET
DRTA4Z AL —F (b LUIAMH T ay b —F A4 —F) TREIE50D TrEiel, AT
NMOSFET B HIZCAMEiA R AESEET,

Z D [RIHAEE RS AR I C VB IS N RIEICIR IS, Say b — A4 — R & HIBR A2 LN Al hE
<7,

8.22. CP1, CP2, VREG

ST E—H AR MOSFET ZBRE) 35728 D7 — T4 7 [ ESMT 1T~ AP 4K MOSFET
ZEERENT 22 D7 — ATy T T v — VR T L F 2L —FTIEBITEET,

VBB 3 16V DA, L X 2L —F I =T 1LF 2L —ZELTEIELE T, VBB S 16V LA T D
BAlE, ZOLX ol — 23 F v — R TR IS ivE T,

ZOF ¥ — R T EEEIL CPL & CP2 IZEEE SNy T U BEELET,

U X2l —ZEHIL VREG Wi 2@l T By 7V 7S ET,

T ATV AL T oET = NANT T DAL T Y PR AT ET,

SOIZT —=RANT T DAL T TR ESID MOSFET IZEWPEVET,

VREG &7 =AMy T a7 U O RAEODIREIZ OV TIET8.28 VREG 71T o 0j
ENZDNWTIEZHTZE N,

8.23. Gate Drive and Rgate

17 NMOSFET ZBRE) 45720007 — R T A 7 [l BT A 22 R EFIS I L TOvE
j‘o
T OBPER K EFRIL, AMFTF NMOSFET Oz 5 o4O Fe il G w3 FLATH7- 1T VB
WZR0ET,

S5 NMOSFET OFERZRATHIZLICID A F Lo T E R BT A2 LN Al ReEL
720, FOBERN B REMZHZEL TEET,

n—HARDF = T4 7 EFIL VREG WiFDa T o IofiisSnEd, A ARDS
— I RIA T EFRITEF (Cx-Sx [E]) DT —h ATy a5 oH LoftisSn £,

= MREOFEICREL T — MBS N B3 58T Reare (S THIEIL F97,

B VESHA R 22130
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8.24. Boot Charge Management

M+ NMOSFET % BRE) 3547 — B L+ TRV S #MH T NMOSFET Z{/# 3
DD, ZOF—NELE AT =FTHMLERHVET,

AV ARIMFT NMOSFET % ON (2 AR, 7 —NEJ LS+ 0 IR ST TOD LB
HY, FDI=DIZT — AT T AT T 1775>+’\ IHREBSNTCODLENHYET,
HLLT — ANy T A T UV OBIENR 5 TRWEGE ZOMOa—Y (K NMOSFET %
ON T AZL2Ih 7 —har o ~OFEELEmMLET,

7 —h AT T EBIEDF=ZIANAT AR ON LTS HIEIREGE L F97,

INAYARD ON L TWBHIIC T — ANy 7 OEIENHEE FElS725E81213 A A
K% OFF L7=#%o—Y%AR% ON IZLC7 —har T o ~DFKE %%%Li*f
WEHEER PWMOFF OF = —7 ¢ N FEF IR IIC W TIE, 7 —hARNT v
BIE AR T DT-OICEF T —Y AR ON [Z725Z BV ET,

VREG X°7 —F ATy 7T ar 7o ORBEZEUICTHIET, IR — NI4T %
HEFF 22 T&ET,

FEANIXI8.27 T —hANT YT AL T oY OIREIZOWNTIBLUN8.28 VREG =7 4
DFEFEIZDONT | ZBRLTZEN,

8-23-1 127 — ANy T ENWEREF D I A R L ET,

X 8-23-1:7— MWﬂ%M’EH#@/Ezﬁ, (PWM=100%. DIR=H)
Tekr“ﬂ: \ — lv

- 7—bayFe P

5 DR
(e —— N NS e
o T | GLA

~ ~

Chi 20.0V  |Ch3| 20.0v 6M2.00ms A[ Chl £ 18.0V

Ch3[ 20.0v w@EE 20.0V
1[30.20 %

8.25. EEfER
7 8-24-1: HHEF

Inputs
Mode of Qperation
ENABLE SPEED BRAKEN

Low High High PWM chop slow decay synchronous rectification (center aligned)

Low High Low Brake mode — All low-side gates on

High High High Selected drivers onP

High High Low Brake mode — All low-side gates on

High Voo * Vspeene) t0 High PWM chop slow decay synchronous rectification (center aligned)c

Vop * Vspeep(p)

High >Vpp * VspeeD(E) High Selected drivers onP

High < Vpp * Vspeep(p) High PWM chop slow decay synchronous rectification (center aligned)
Low longer than tg gep High Xa Sleep mode — coast

High Low longer than tg eep Xa Sleep mode — coast

X Don't care
BARBLOR/NDOT 2—T 4137 —bar 7o OFERBICIET
¢ NE PWM EERFIZZ20 E

o oBEKASH 23/30
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826. AZaF—arvR
3% 8-25-1 ICEMEERZRLET,

#F 8-25-1: 3327 —arF#

HA | HB | HC | DIR § GLA | GLB | GLC ] GHA | GHB | GHC ] SA SB SC

1 1 0 1 1 0 0 1 1 0 0 High - Low

2 1 0 0 1 0 0 1 0 1 0 - High | Low

3 1 1 0 1 1 0 0 0 1 0 Low | High -

4 0 1 0 1 1 0 0 0 0 1 Low - High |

5 0 1 1 1 0 1 0 0 0 1 - Low | High |

6 0 0 1 1 0 1 0 1 0 0 High | Low -

1 1 0 1 0 1 0 0 0 0 1 Low - High |

2 1 0 0 0 0 1 0 0 0 1 - Low | High |

3 1 1 0 0 0 1 0 1 0 0 High | Low -

4 0 1 0 0 0 0 1 1 0 0 High - Low

5 0 1 1 0 0 0 1 0 1 0 - High | Low

6 0 0 1 0 1 0 0 0 1 0 Low | High -
Hall Fault 1 1 1 X 0 0 0 0 0 0 - - -
Hall Fault 0 0 0 X 0 0 0 0 0 0 - - -

827. J—hraA T IUHMEFEIZDOWNT

T —har T oY O Bl (Ceoor) Z % ET 572012, M+ NMOSFET O A%
EEAMERTOIVLENHDET,

T —bhANT T T ORBEPRKETELEL, BERMNELRD, KT 2—T 41
Gl E VARV S

T —RANTy T ar T o OREENSTEDE, SMFIT NMOSFET 04— MRB)RF I35
WCT —hANTY T EEDY Y TNV R KELIRVET, Cooor D EE (2T - DEM &
Qgoor) IF4MF1F MOSFET O fif & (Qaate) D 20 5 LA EELTEEWY,

Croor=(Qaate X 20) /VBooT

ZZT Voot &7 —hANT T L T D EEICRDET,
M7 MOSFET ZBREh 3 2B AETHT7 — Mb7/7 BIEDELIAR (AV)IZLL T
E‘I‘%éﬂij‘o

/IV=Qcare/Cgoot
T —RANTG AN T B3 T R E 16V DL ED®T39 74 A4 7 2 L TLIEE W,

8.28. VREG O VT UHMEFEIZDINT

VREG (34 M7 —H% 4K NMOSFET O/ —NMNIFHETHOOEREMELET,
Fio, T —har T EN LT IMBT A AR NMOSFET OF —MNIFE T 57 DFE
b L TOET,
VREG M IC8EHt T AR EEEL TT — ANy T ar T REMED 20 FELET,
Crec=20 X Coor

Bl VESHA R 24130
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FI)Hr—2a UiEH
SERELATY FE

9.

9.1.

ET Rohr—

LP "y/r—

il 68
.ELIJ

25/30
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9.2.Ground

T NAAD GND Ha1Z— s GND E225I90ZL TFEW, IC O AEE SR T o —
GND L9352 LaHEREL £97,

9.3.Layout

B, AT BIORKEROR G OHE121E, PCB OLATUNIEEE A
STLIEE,

'K (GND) BLUYMTIF NMOSFET O K&t % —2F 4> (LSS fi+) 1L VBB (124
ETHNRANRRA T YO~ AF AN LT, 7BEL T GND $55i L TL72E0,

ZAUZED, A4915 Ty, T al BAEEE DA T LT A RD A )N
RizLE9,

FREA 0B AD5 B % e/ NRIZ T A7 &2 TOSMFIT NMOSFET (23 LT, ZDOR
LAV BIOY —RADE#RZRL, IR EoTTEEN,

T DN—FAHE, BIREEATHBL O —YAFDSMHT NMOSFET Y — 23k
ERE FEARIC, B AL AKX TLIEE W,

T, REWARERZERAAS Yy F L T LIRS ET DA F o7 ) A Rl /NRIT
THONRLEHVET,

B VESHA R 26730
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10. BMEFRE
RFEOLENMERIERZRLET,
2L Tl VBB=10V. VDD=5V. 7L 27 utt#lFER—RF &2 HL QO OV ET,

PWM100% EREhESF
10-1-1 {2 PWM100%BRENBFZ B DENMER B2 R L £,

10.1.

10-1-1: PWM100%BREN (2 331 2B R 1

DIR=H

DIR=L

2-Feb-12 léﬁiuééz
13:43:14 t44:
- fecray T L feCray T
ms A — —
5.0V | H 1‘H1 5.0V N T ;' 1‘H1
2 P T 2 pr— H2
T 2
o L 2 H2 soy 2
3 - 3
2 ms ’— I H3 2 ms 3 H3
5.0V ] , 3 5.0V
I {IOUTA n ¢ IOUTA
¢ 2 200mA/DIV
e N W ale X 200mADIY 20y \P""'\‘JV
" A
2 ms 2 ms
1.5 v D% 1.5 v 00
2.5 Vv OC§ 18 M5/ % g 3 gg;} A 18 M3/s
5 é mg Encn}: - Tocety STOPPED 20 my 00 5 - ’ STOPPED
DIR=H DIR=L
2-Feh-12 2-Feb-12
15-5A-06 18:51-02
= lecray 1 ety I —
ms I
5.0 v | ] [ . H1 R, o : | 1‘H1
2 J‘u T 2 i
I 2 I
ZE,SV + MZ GHA 2@,35\; M, MZ GHA
3 I 3 T
; 2 -
oy [+ ] |L“r3 SA 0.0 v [ T [ Mg SA
I:- | 1 I | + | |
Ly . it GLA e | el = t GLA
20.0 Y T 20.8 v T
2 ms 2 ms
i 1.5 v 0o
]?g : gg}: 10 M5/ % g 3 EE}‘: . 18 M5/s
?] g \\j EE}; I ToEe STOPPED Iz v o :: -1 ' STOPPED
DIR=H DIR=L
2-Fet-12 1?;?;?
18:54:00 :B4:
1= fietroy 1 ety I
ms -
g 5.0V 1
5.00W N i H1 > ‘ 4 1‘ H1
2 V SA 2 2 ms x SA
By \ | . J‘ 2 \.a v N 2
‘ [
: —— SB
2
15,35\1 l W 3 SB 106y , 3
N Wl sSC
2 ms I hhi sC 2 ms —-Jq t
10.6 v 8.8 v
2 ms 2 ms
1.5 v 00§ 1.5 W 00
2 1 v Dbg 10 M5/ gigggg . 18 M5/s
5 i \Vi gg}: - Toeaty STOPPED 01w o § I ' STOPPED
= AN
Yo oESHKASH 27130
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10.2. PWMB85%ER Fr%
10-2-1 (2 PWMS85%BXEhRFZ I 1 D E A2~ L7,

10-2-1: PWMS85%BKENREIZ 1T DENMER

DIR=H DIR=L

3-Feb-12 3-Feb-12
9:39:57 9:41:18
1 lecroy| 1 1 LeCroy B “”h Y
2 — i - 2 ms "
s.m\Sﬂ -‘ T r< H1 5.8 Y - 1 ﬂ;H1
o~ T i — o e 1
T ) o
: 2 ms ‘ T H2 2 ms ( I { 2H2
5.0 rs 2 5.8 Y 1
Sy T ' H3 B : H3
5.0V " T 3 5.8V MA 3
i P gk,
Ay .| #IOUTA 2 ne ”,1 I”“J I M + IOUTA
200m M r'”' T W 200mA/DIV 200 my . T % 200mA/DIV
2 ms * 2 ms 1
i 1.5 v OC
;_ :g \Vi gg}: 18 M5/ E] g 3 EE i 18 M3/s
50V O G 5 . i — 10C 3.5V
E 20 my 0OC :": I 1ocss STOPPED 428 mv DC :": STOPPED
DIR=H DIR=L
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¥ FHLORE 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.

O REIFHH SN TV ARG O ZHMICH T~ T, ZHHDRMIC
S ORI AL E O S 20N L - B A T 5E
EffoTL AN,

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