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MAX15002

7 18 18 % i buck #Z #il 75
tE 12 IR B /HEFF DI BE

ABSOLUTE MAXIMUM RATINGS

IN, LX_, CSN_1t0 SGND......cooviiiiiiiiiiiiiii -0.3V to +30V Continuous Power Dissipation (Ta = +70°C)

BST_to SGND -0.3V to +30V 40-Pin TQFN (derate 37mW/°C above +70°C) ............. 2963mwW*

BST_t0 LX i -0.3Vto +6V DU ettt 27°C/W

REG, DREG_, SYNC, EN_, RT, CT, DG ettt 1.4°C/W
RESET, PHASE, SEL 10 SGND .........ooovviiiiiiin, -0.3V to +6V Operating Junction Temperature Range........... -40°C to +125°C

ILIM_, PGOOD_, FB_, COMP_, CSP_to SGND ....... -0.3V to +6V Maximum Junction Temperature .............cccccoeevviiiieeen,

DL_to PGND_...ooiioiiiiiiiiiiice -0.3V to (VDReG_ + 0.3V) Storage Temperature Range................

DH_to LX .o -0.3Vto (VBsT_+ 0.3V) Lead Temperature (soldering, 10s)

PGND_ to SGND, PGND_ to Any Other PGND_

-0.3Vto +0.3V

*As per JEDEC51 standard (multilayer board).

Stresses beyond 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 in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VIN = 5.5V to 23V or V|N = VREG = 4.5V t0 5.5V, VDREG_ = VREG, VPGND_ = VSYNC = VPHASE = VSEL = OV, CReG = 2.2uF, RRT = 100kQ,
Cct = 0.1uF, RiLm_ = 60kR, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at VN = 12V, Ta = Ty = +25°C.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SYSTEM SPECIFICATIONS
Input-Voltage Range VIN 55 23.0 v
VIN = VREG = VDREG_ (Note 2) 45 55 V
?hpr:tsgggervoltage Lockout VovLo | ViNrising 395 405 415 v
E;;te tér;?servoltage Lockout 035 v
Operating Supply Current ViN =12V, VFg_ = 0.8V 4.3 6.0 mA
Shutdown Supply Current VIN = 12V, EN_ = 0V, PGOOD_ unconnected 150 300 pA
REG VOLTAGE REGULATOR
Output-Voltage Setpoint VREG VIN = 5.5V to 23V 49 5.2 Vv
Load Regulation IREG = 0 to 120mA, V|N = 12V 0.2 V
DIGITAL SOFT-START/SOFT-STOP
Soft-Start/Soft-Stop Duration 2048 Clocks
Reference Voltage Steps 64 Steps
ERROR TRANSCONDUCTANCE AMPLIFIER
FB_, TRACK_ Input Bias Current -250 +250 nA
. Ta =Ty =0°Cto +85°C 0.593 0.600 0.605 V
FB_ Voltage Setpoint VFEB
Ta =Ty =-40°C to +125°C 0.590 0.600 0.608 V
Ez}ts%gr%,\iz;nce 21 ms
COMP_ Output Swing 0.75 3.50 vV
Open-Loop Gain 80 dB
Unity-Gain Bandwidth 10 MHz
2 MAXIM




P18 1B % i buck #2 #il25,
tE 12 IR B /HE FF DI BE

ELECTRICAL CHARACTERISTICS (continued)

(VIN = 5.5V 1o 23V or VIN = VREG = 4.5V 10 5.5V, VDREG_ = VREG, VPGND_ = VSYNC = VPHASE = VSEL = OV, CReG = 2.2uF, RRT = 100k,
Cct = 0.1uF, Rium_ = 60kQ, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at VN = 12V, Ta = Ty = +25°C.)

(Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
DRIVERS
DL_, DH_ Break-Before-Make B
Time CLoAD = 5nF 20 ns
) Low, sinking 100mA 0.9
DH1 On-Resistance - - Q
High, sourcing 100mA 1.3
) Low, sinking 100mA 0.9
DH2 On-Resistance - - Q
High, sourcing 100mA 1.3
} Low, sinking 100mA 0.9
DL1 On-Resistance - - Q
High, sourcing 100mA 1.3
) Low, sinking 100mA 0.9
DL2 On-Resistance - - Q
High, sourcing 100mA 1.3
LX_to PGND_ On-Resistance Sinking 10mA 8 Q
CURRENT-LIMIT AND HICCUP MODE
Cycle-By-Cycle Valley Current- _
Limit Adjustment Range VoL Vel = Vium_/10 50 300 mvV
Cycle-By-Cycle Valley Current- ViLim_= 0.5V 44 54 ey
Limit Threshold Tolerance ViLm_ = 3V 288 312
ILIM_ Reference Current ViLm_=01to 3V, Ta =Ty = +25°C 20 uA
ILIM_ Reference Current o
Temperature Coefficient 3333 PPM/C
CSP_, CSN_ Input Bias Current Vcsp_ =0V, Vesn_ =-0.3V -20 +20 bA
Number of Cumulative Current-
. . NcL 8
Limit Events to Hiccup
Number of Consecutive Non- N 3
Current-Limit Cycles to Clear NcL CLR
Hiccup Timeout 4096 Clock
periods
ENABLE/PHASE/SEL
EN1 Threshold VEN-TH | EN1 rising 1.19 1.215 1.24 \
EN1 Threshold Hysteresis 0.12 \
EN1 Input Bias Current -1 +1 HA
PHASE Input High 2 \
PHASE Input Low 0.8 \
PHASE Input Bias Current -1 +1 bA
SEL Threshold 20 %VREG
SEL Input Bias Current -1 +1 HA
NAXIMN 3
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7 18 18 % i buck #Z #il 75
tE 12 IR B /HEFF DI BE

ELECTRICAL CHARACTERISTICS (continued)

(VIN =5.5Vto 23V or V|N = VREG = 4.5V t0 5.5V, VDREG_ = VREG, VPGND_ = VSYNC = VPHASE = VSEL = OV, CReG = 2.2uF, RRT = 100kQ,
Cct = 0.1uF, Rium_ = 60kRQ, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at VN = 12V, Ta = Ty = +25°C.)

MAX15002

(Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
PGOOD_, RESET OUTPUTS
FB_ for PGOOD_ Threshold FB_ falling 0.54 0.555 0.57 V
RESET, PGOOD_ Output Low Sinking 3mA 01 v
Level
RESET, PGOOD_ Leakage -1 +1 PA
CT Charging Current 1.8 2 2.2 PA
CT Output Low Sinking 3mA 0.1 \%
I CT rising 1.8 2.6

CT Threshold for RESET Delay - V

CT falling 1.2
OSCILLATOR
Switching Frequency Range 11

fsw VsyNc = 0V, fsw = 1.5 x 10"/RRT + 2k 200 2200 kHz

(Each Converter)
Switching Frequency Accuracy fsw < 1500kHz -5 +5 o
(Each Converter) fow > 1500kHz -7 +7 °

VPHASE = 0V (DH1 rising to DH2 rising) 180 Degrees
Phase Delay — —

VPHASE = VREG (DH1 rising to DH2 rising) 0 Degrees
RT Voltage VRT 40kQ < RRT < 500kQ 2 V
Minimum Controllable On-Time tON(MIN) 75 ns
Minimum Off-Time tOFF(MIN) 150 ns
SYNC High-Level Voltage 2 Vv
SYNC Low-Level Voltage 0.8 Vv
SYNC Internal Pulldown Resistor 50 100 200 kQ
SYNC Frequency Range (Note 3) 0.4 4.6 MHz
SYNC Minimum On-Time 30 ns
SYNC Minimum Off-Time 30 ns
PWM Ramp Amplitude > v
(Peak-Peak)
PWM Ramp Valley 1 V

Note 1: 100% production tested at Ta = Ty = +25°C and Ta = Ty = +125°C. Limits at other temperatures are guaranteed by design.
Note 2: For 5V applications, connect REG directly to IN.
Note 3: The switching frequency is 1/2 of the SYNC frequency.
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P18 1B % i buck #2 #il25,
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AT (EfF1E
(VIN = 12V, referenced to Figure 8, Ta = Ty = +25°C, unless otherwise noted.)
CONVERTER 1 EFFICIENCY CONVERTER 2 EFFICIENCY
vs. LOAD CURRENT vs. LOAD CURRENT CONVERTER 1 LOAD REGULATION
100 - 100 5 1.00 o
1] ,_-._k 2 90 ! ! ! L : Vour1=3.3V :
" ViN=6V ; ” Pl c % Vin =6V /7 //;/ % & 0.75 :
"4 = Nipz 5 050 -
llvze o 74 E
= 8 =t = / Viy =12V 2 025
> / r [ = 60 4 v 11 U o
z / Vin =16V e |1/ Vi = 16V 3
Ll ==} 7 (&)
S /] = /Y =
= &= 40 S 025
5o / w / / =0
30 / =
// 2=-050
50 // 74 3
y / / Vourt = 3.3V 10 Vour2=1.8V|| 0.75
/ / fsw = 300kHz fsw = 300Ktz
40 AT 0 L L1l -1.00
0.1 1 10 100 0.1 1 10 100 0 5 10 15
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
CONVERTER-SWITCHING FREQUENCY
CONVERTER 2 LOAD REGULATION INTERNAL VOLTAGE REGULATION (REG) vs. RRT
1.00 z 5.00 o 10,000 o
Voure=1.8V < E g
~ 075 g 499 AN g =
= E 498 AN EI) \ :
S 050 = \
= 025 497 Z 1000 -
=l = 49 ~ = S
= € N 3 ~—
2 0 ~ 2 49 &= S
= o~ = \\ = ~—
£-0.25 S 4.94 2
5 ~— 193 \ S 10
E-050 ' =
3 492
-0.75 Vin=12V
491 CREG = 2.2uF |
-1.00 4.90 I 10
0 5 10 15 0 20 40 60 80 100 0 200 400 600 800
LOAD CURRENT (A) TEMPERATURE (°C) RrT (k)
SWITCHING FREQUENCY ACCURACY VALLEY CURRENT-LIMIT THRESHOLD
vs. TEMPERATURE vs. ViLim_
10 5 350 g
> 2 g 300 S
g 2 :
3 4 &
2 £ 250
= 2 =
2 5
juw} 0 =
= < = 200
e -2 Z
R £ 150
£ 3
2 6 =
= = 100
> 8 fsw = 300kHz ] = /
-10 | | 50
50 25 0 25 50 75 100 125 150 500 1000 1500 2000 2500 3000 3500
TEMPERATURE (°C) Vitm_ (mV)

MAXIMN 5
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MAX15002

VALLEY CURRENT-LIMIT THRESHOLD (mV)

7 18 18 % i buck #Z #il 75
tE 12 IR B /HEFF DI BE

BT T fERE 1 (4F)

(VIN = 12V, referenced to Figure 8, Ta = Ty = +25°C, unless otherwise noted.)

VALLEY CURRENT-LIMIT THRESHOLD SWITCHING CURRENT
vs. TEMPERATURE vs. FREQUENCY RATIOMETRIC STARTUP
100 ‘ ‘ . 15 - . . - MA)?WSU?Z foct
RiLIv_ = 25.5kQ § 1 § L S
90 2 g : wrmomenersmemrared 1 0V//div
z = 13 / = j : -
0 E 4/ Vi A por 0
= Co : Co
70 g / ..... P PO S O PP AP I
5 v o 1 S—— VY
60 ,// 3 10 . y
L1 g 0 /
50 S L 1V/div
] = 8 g
40 == = / Vin=12v
Ve DLLDH_
30 6 UNCONNECTED | Vourt 2 ov
TEMP COEFFICIENT (nom) = 3,333ppm/°C Vrp_=0V
20 5 !
50 25 0 25 50 75 100 125 150 200 700 1200 1700 2200 2ms/div
TEMPERATURE (°C) FREQUENCY (kHz)
CHANNEL 2 SHORT CIRCUIT CHANNEL 1 SHORT CIRCUIT
RATIOMETRIC SHUTDOWN (RATIOMETRIC MODE) (RATIOMETRIC MODE)
. S . MAXI5002 toct: MAX15002 toct MAX15002 toct
R U : : o A : C S
Vourz NG B O Vin : s e rer e sar b 10v/div - Vin et i 10V/div
N 00V TR o
9 1V/div 4 2v/div
Vour
ov ov
S00mV/Gv ygyry Vour2
...................... 2V/div A 1v/div
USRS e oV o o
Vene =0V, SEL = F_{EG oo
1ms/div 1ms/div 1ms/div

COINCIDENT STARTUP COINCIDENT SHUTDOWN
. . v M.AXTﬁl]UQ tocl - S - MAXWOU? ‘DET
o oo Vourt —— R
e ovdv - E R
N UV ..... ........ 500mv/d|v
1/div Vour2
T S T A soomvaiv
Vouti, 2 - Lot o R ............... oV
C\RCUlT OF FIGURE 8, SEL:REG S [
2ms/div 2ms/div

6 MAXIN




P18 1B % i buck #2 #il25,
tE 12 IR B /HE FF DI BE

(VIN = 12V, referenced to Figure 8, Ta = Ty = +25°C, unless otherwise noted.)

CHANNEL 2 SHORT CIRCUIT
(COINCIDENT MODE)
MAX15002 toc17
...... e
iy - - oV
Vourz v Vourt
1V/div
ov
Vourt Vour2
1 2V/div
ov
1ms/div
SEQUENCING SHUTDOWN
MAX1 EU.DZ toc2(
Vours v : S

ViN

500mV/div Vou2

CHANNEL 1 SHORT CIRCUIT

500mV/div
Vouri
- ........ R aRRRSRREEEERE, OV
SEL=REG :
1ms/div

RESET AT STARTUP

(SEQUENCING MODE)
MAX15002 toc23
T T T T T ]
- 1N

Vourt, 2

20ms/div

MAXIMN

(COINCIDENT MODE) SEQUENCING STARTUP
MAX15002 toc18 — MAX15UU:ZIIUIE.W
—T T ] i A N
gl ey 10V/div - L e RIS
VN Jrowmesmend LT
ov
7 2v/div
o 0V
4 1V/div
ov Vourt, 2 e
SEL=REG :
1ms/div 4ms/div
CONVERTER 2 OUTPUT SHORT CIRCUIT CHANNEL 1 OUTPUT SHORT CIRCUIT
(SEQUENCING MODE) (SEQUENCING MODE)
— MAX1500:Z.IDIE.2 MAX15002 toc2:
........ s — o 10V/div VIN - [stiirmvimeimbiiiasicisnmbishibis isasbiuivi
Jo Vourt
........................... 1V/div
........ - 0V
vvvvvvvvvvvvvvvvvvvvvvvvvvvvv 2V/div Vout2
'SEL:GND ....................... o [.SEL = GND - -
EN/TRACK2 = PGOOD1 : EN/TRACK2 = PGOOD1:
1ms/div 1ms/div
RESET AT SHUTDOWN
(SEQUENCING MODE)
MAX 15002 toc2:
: : : :
5V/div VRESET ﬁ ......................................... 5V/div
ov . oV

1V/div Vourt

V/div Vourz

40V

SEL=GND _
EN/TRACK2 = PGOODT

1V/div

1V/div
oV

1ms/div

BT (EHFI1E ()

10Vv/div
ov

4 1v/div

1V/div

ov

10V/div

ov
2V/div

ov

1V/div
ov
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BT (EHFI1E ()

(VIN = 12V, referenced to Figure 8, Ta = Ty = +25°C, unless otherwise noted.)

CONVERTER 1 SHORT-CIRCUIT CONDITION

MAX15002

(HICGUP MODE) 180° OUT-OF-PHASE OPERATION
MAX15002 toc25 MAX15002 toc26
R T e ——— rp— T v T
:7 ] ) u :
Vours i — 4——-— 500mV/div sV/dv
A VsyNe 4ov
: : N : 4
loutt A e et 10A/div 4 10V/div
coeeienss Vi ov
Vixi 10V/div
VoLt -J]] - L m—-—-— 5V/div 10V/div
VpgooD1 o iy Ve 1w
4ms/div Tus/div
IN-PHASE OPERATION BREAK-BEFORE-MAKE TIMING
MAXWSIOOIZ -\0027 . . . - MAXTSOOQPC?&
T — : e
Vo fo L pe—— SV/div
4
VOYNG |- bowl o - o ol o - - ol e OV b e ]
............................. 110w Aoy
Vixt bt b, ov
________ . VoL 2V/div
.............. H "‘ﬂ q A v
V] j - ov
He Lo ov
Tus/div 20ns/div
LOAD-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE
(lout2 = 100mA TO 10A) (lout2 = 5A TO 10A)
MAX15002 toc29 MAX15002 toc30
Vour2 100mV/div
AC-COUPLED Vourz 100mV/div
AC-COUPLED
‘OUTZ [0 et |0UT2 - . 5A/dIV
..... { Lok o ] BAMdiv
— R N 0 0

200us/div

200us/div

MAXIN




P18 1B % i buck #2 #il25,
tE 12 IR B /HE FF DI BE

51l B

515

BN

ThRE

REG

SVEEARGH . R —/N2.2pF ) B LA K 55 8% 2 SGND.

SEL

PREFAHET B . EHESELRREG, /8 3hIHC & A PG IR R4S EHESEL R SGND, HC & A Wi 3% HE /7 25
R YECE N HE AR, I EN_ 4 B RE A — RS HRLUA .

PGND1

PEIEE 1 BT R M R . R A DRI AR AR M . ]2 MOSFET Y PR Al HE D 0k 2 FEL 2% A3 o] s &8
PGNDI . 75553 i A HL 2SR [ 35 30 4 88 5 432 2 SGND.

DL1

P14 7 L9 A S AMMR B 5 i 1 . DL [R5 MOSFET 1 M Al 4k 2 i i 1

DREGH1

P AR MR O B LB . SN 45 % REG RIS % — MR MR . DREGIFIPGNDI 2 i34 — e/
HOIFIH LA

LX1

2 109 755 1 MOSFET IR AR 7 45/ [] 2 MOSFET ¥ A % H2 . K FiJERT 1 28 FLAC Y TR B R LX

DHA1

P LY v AR K B . DHIBE 50 2 3 MOSFET [ A «

BST1

PETIRS LAY e AR IR Zh A L UR . EHEBST A B 28 — M8 HO B LA B B 28 AR A A TEAKR -

CSN1

i VAR T A T . EHECSNT 2[R 2 MOSFET Y Itk GE#2 2 LX1). 24 KRBT, #ERCSNTIE
{321 MOSFET ) J5 4 546 it HLBEL (19 3% 322 05, 2 WA 10.

10

CSP1

Pl 1 BRI B A Lo . 35 #2CSP1 2 [H] 25 MOSFET Y U G5 3 2 PGND1) . 24 G i R BHAT, i #:CSP1 &
F5 it L BEL (1 PGND 1 3«

11

ILIMA1

FEd A% R PR 1 B . ILIM1AISGND 22 [ 4% — 4> 25k Q 25 150kQ A LB Ry v, HEA ELFR T PR
BCETESOMY Z 300mV 2 [A]. ILIMI [EI Ry v 38 20 A BIE . 7532 A9 B8 FERR L LO RIS AR TRR . 246
REE R RPN, REGANILIMI LK SGND 2 [i] # 4% — APy i, DA EAERRGL, 2 IWAL10.

12

COMP1

A LR B S HORARM . COMPL Z M 4™ 2% .

13

EN1

RIS L RER A . PWMEESI a3t 1IN, ENL IS T 124V Veney. 66 LR 0L, 7ERP e
e BN, AR Bh iR A L

14

FB1

T 0B BRAR . I B A R i R SGND 2 (] B R BH 4 FE A O sk, DA B s R . FBI
L EFS IR £ Vg (0.6V).

15

PGOOD1

IR LR IR AL 285 1 . 24FBL& T0.925 x Vpg (0.555V), FFR % PGOOD1 i H A% Jhy 5 B AR CRE ) -

16

PGND2

PE G 2 A0 T A . R A DRI A AR DU . [W] 20 MOSFET 14 J5UAR AT 4 218 U8 R 2 A 3% [0 s 2
PGND2. 7 %E30T i A\ i 2 3R ] ity e 5k B0 s SR 4% 2 SGND

17

DL2

Tl 2 A A A IR Bt . DL2JE: (] 25 MOSFET A AR 3K sh i o

18

DREG2

PR B IS MR S B A8 LB S 4 5 REG T 4 — MR MR . DREG2 FIPGND2 2 [ — it/
WO pFA R R HL % -

19

LX2

P15 2 89 25 U MOSFET Y A 2 452/ 7] 6 MOSFET M 2 . % FLER AN B 2 FL A0 Y (B4 B LX2.

MAXIMN
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5| Bl B (4E)
E L B4 Ih&E
20 DH2 P52 09 = AR 3R Bh A . DH29K 3% 13 MOSFET A9 AR -
21 BST2 e g2 10 = A X e F VR . FEREBST2MIE 28 AR MBI, DL 28 LAY 1EAR
N il 2 ARG S A T . 3% 3 CSN2 2 [ 4 MOSFET IR AR (2 £ 1LX2). 24 (f A i FRLPHLIN, 782 CSN2 B Kl
22 CSN2 MOSFET 5% 5 K6 i FLBEL I 36 B2 25, 2 LRI 10.
03 Csp2 Pl 2 AL AL i A\ IE 0 . 3% 32 CSP2 2 [W] 25 MOSFET YRl G 4% 2 PGND2). 24 {fi A& i L BH I, i 8:CSP2 B 4%
it FELFE Y PGND2 35 -
PR 20 AR B d . ILIM2ATSGND 2 [A] % 3 — ~25kQ 2 150kQ I LB Ry v, FF A (B PR U T TFR
24 ILIM2 YL FESOMV 2 300mV 2 [ TLIM2 [ Ryp o P8 HE 20 A B . A58 £ Rl PR B LA ORI g (PR SAE T TRR . 244
K SR FLBELS , REGHIILIM2 A K2 SGND 2 ] 4% — LAy s, DI BEAEMRTE, =& 10.
25 COMP2 FEI A2 AOIR 22 15 SRR S Y . 5 COMP2 I 42 58 M2 S 45 M 25
FEHIAE 200 REAIR BE R . B L2,
o6 EN/TRACK? HeFPist, EN/TRACK2A40 i F1.24V, DUR shPWM S #%2.
[ 2 B B — >R -5 FB2 A w1 9 L BHL 43 e 85 2 22 3 1 2 EN/TRACK2 % SGND.
Fb A5 R B — K EN/TRACK 2 342 5 A 40t
o7 B2 P8 2 00 RO UR A S, R A S A i ORI SGND 22 [ () B BH 20 TR AP Ok, DAV E ey E
FB2HL A2 5E £ Vg (0.6V).
28 PGOOD2 RS20 BN A . MFB2510.925 x Veg (0.555V)B,  F Itk PGOOD2 4 H 45 & FHL A (B i) -
29-33 N.C. TR, WANHERE.
34 SYNC R4 . BEhi% 5 A A% 2 /DB E FRTS | T B R B A5 A920%. TP MR 2 SYNCHIR 1 — 502 —.
KAF AR, #SYNC#EH:Z SGND.
35 SGND MR 4 . E ST i A 55 6 FEL 0 0R (B iy 38 3 B 50K SGND FIPGND_ i B2/ — e .
36 RT ﬂg%ﬁiaﬁ%mﬁ%ﬁa RTHISGND 2 [A]iE 4 — 1~ 750kQ 2 68kQ AT HLFH , #4453 15 B #£ 200kHz £ 2.2MHz
|A] .
37 PHASE AL A . ¥ PHASEE#: £ SGND, & bt #s 2 B 180° 4540 TAF . ##EREGH!, E NFEAMITI/E.
38 RESET RESET#ith. F7APCGOODR I H.CTH B M 5 A)E , Bt It RESETHi H: .
39 cT RESET# I LA % Hei . CTHI I 2 [A] % 4 — A i Y, DU ERESETAER . CT e I LA T H 2pA
. MCTHL I 2V, R RESET A N M fH 4.
40 IN FEL U A TR . SRR S.SV B 23V I AMERFE IR . X T 4.5V ESSVETARN H, B INFIREGEETE—k.
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