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ABSOLUTE MAXIMUM RATINGS
INAO SGIND e

BST_ to SGND

DH_to LX_ oo
DL_to PGND ......cocooviiiiiie

BST_to LX_....
Vce to SGND........
Vce, Vop to PGND
SGND to PGND ........
All Other Pins to SGN

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

-0.3V to +30V
.-0.3V to +35V
-0.3V to [(VBST_ - ViLx_) + 0.3V]
-0.3V to (Vce + 0.3V)

...-0.3V to +6V
-0.3Vto +6V
-0.3V to +6V
0.3V to +0.3V
.3V to (Vce + 0.3V)

absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vce = +5V, circuit of Figure 1, Ta = -40°C to +85°C, unless otherwise noted. Typical specifications are at Ta = +25°C.) (Note 1)

Operating Temperature Range
Maximum Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

Continuous Power Dissipation (Ta = +70°C)
28-Pin SSOP (derate 9.5mW/°C above +70°C)

762mwW

44-Pin Thin QFN (derate 27.0mW/°C above+70°C) ...2162mW
-40°C to +85°C

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
SYSTEM SPECIFICATIONS
8 28
Input Voltage Range VIN ggzgg:nd Ve together for +5V input AT5 5.50 \
Quiescent Supply Current fe} EN = V¢ or SGND 4 10 mA
Efficiency n ILoAD = 52A (26A per phase) 90 %
OUTPUT VOLTAGE
No load 0.5952 0.6 0.6048

MAX5065 | No load, Voe = +4.75V to +5.5V 0594 06 08064
SENSE+ to SENSE- Accuracy or VIN = +8V to +28V v
(Note 4) No load 07936 0.8  0.8064

MAX5067 | No load, Vo = +4.75V to +5.5V

orViN = +€§;\§;to +28V 0.792 08 0.808
STARTUP/INTERNAL REGULATOR
Vcc Undervoltage Lockout UVvLO V¢ rising 4.0 415 4.5 V
\Aggtizgiesrvoltage Lockout 200 mv
Vcc Output Accuracy VIN = +8V to +28V, IsouRrcE = 0 to 80mA 4.85 5.1 5.30 V
MOSFET DRIVERS
Output Driver Impedance RoN Low or high output 1 3 Q
gﬁg)eur:tDriver Source/Sink Ior_. IpL_ 4 A
Nonoverlap Time tNO CDH_/DL_ = 5nF 60 ns
OSCILLATOR AND PLL
o CLKIN = SGND 238 250 262

Switching Frequency fsw kHz

CLKIN = Vce 475 500 525
PLL Lock Range fPLL 125 600 kHz
PLL Locking Time tPLL 200 us

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V, circuit of Figure 1, Ta = -40°C to +85°C, unless otherwise noted. Typical specifications are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) PHASE = Vcc 115 120 125
E:ALtstthI I:;giazs)hlft dcLKoUT | PHASE = unconnected 85 0 95 | degrees
PHASE = SGND 55 60 65

CLKIN Input Pulldown Current ICLKIN 3 5 7 uA
CLKIN High Threshold VCLKINH 2.4 \
CLKIN Low Threshold VCLKINL 0.8 \
CLKIN High Pulse Width tCLKIN 200 ns
PHASE High Threshold VPHASEH 4 \
PHASE Low Threshold VPHASEL 1 \
PHASE Input Bias Current IPHASEBIAS -50 +50 uA
CLKOUT Output Low Level VeLKOUTL | Isink = 2mA (Note 2) 100 mV
CLKOUT Output High Level VCLKOUTH | ISOURCE = 2mA (Note 2) 4.5 \
CURRENT LIMIT

Average Current-Limit Threshold VeL CSP_to CSN_ 45 48 51 mV
Reverse Current-Limit Threshold VCLR CSP_to CSN_ -3.9 -0.2 mV
Cycle-by-Cycle Current Limit VCLPK CSP_to CSN_ (Note 3) 90 112 130 mV
gii'peoﬁiec%ﬂi Overload R Vesp_ to Vesie = +150mV 260 ns
CURRENT-SENSE AMPLIFIER

CSP_ to CSN_ Input Resistance Rcs_ 4 kQ
Common-Mode Range VCMR(CS) -0.3 +3.6 Vv
Input Offset Voltage Vos(cs) -1 +1 mV
Amplifier Gain Av(cs) 18 VIV
3dB Bandwidth f3dB 4 MHz
CURRENT-ERROR AMPLIFIER (TRANSCONDUCTANCE AMPLIFIER)

Transconductance gMeca 550 usS
Open-Loop Gain AvoL(cg) | No load 50 dB
DIFFERENTIAL VOLTAGE AMPLIFIER (DIFF)

Common-Mode Voltage Range VCMR(DIFF) -0.3 +1.0 \
DIFF Output Voltage Vcm VSENSE+ = VSENSE- = 0 0.6 \
Input Offset Voltage VOS(DIFF) -1 +1 mV
Amplifier Gain AV(DIFF) 0.997 1 1.003 VIV
3dB Bandwidth f3dB CDIFF = 20pF 3 MHz
Minimum Output Current Drive IOUT(DIFF) 1.0 mA
i o
NAXIN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V, circuit of Figure 1, Ta = -40°C to +85°C, unless otherwise noted. Typical specifications are at Ta = +25°C.) (Note 1)

PARAMETER | symeoL | CONDITIONS MIN TYP MAX | UNITS
VOLTAGE-ERROR AMPLIFIER (EAOUT)
Open-Loop Gain AVOL(EA) 70 dB
Unity-Gain Bandwidth fuGEA 3 MHz
EAN Input Bias Current IB(EA) VEAN = +2.0V -100 +100 nA
\E/gl?;éémp"f'er Output Clamping |y o e | With respect to Vo 810 918 mv
POWER-GOOD, PHASE FAILURE DETECTION, OVERVOLTAGE PROTECTION, AND THERMAL SHUTDOWN
Vov :ﬁgg\,\? goes low when VouT is outside this +6 +8 +10
PGOOD Trip Level (MAX5067) PGOOD goes low when VouT is outside this 7evour
Vuv window -12.5 -10 -8.5
E”\(/?AOXO586C7))utput Low Level VPGLO ISINK = 4mA 0.2 v
E”\(/?AOXO586C7))utput Leakage Current PG PGOOD = Ve ’ uA
Phase Failure Trip Threshold VeH PGOOD goes low when CLP_ is higher o v
(MAX5067) than VpH
OVPIN Trip Threshold (MAX5067) OVPTH With respect to SGND 0.792 0.8 0.808 \
8}’:;’;‘52?;“ Resistance ROVPIN 190 280 370 kQ
THERMAL SHUTDOWN
Thermal Shutdown TSHDN 150 °C
Thermal-Shutdown Hysteresis 8 °C
EN INPUT
EN Input Low Voltage VENL 1 \
EN Input High Voltage VENH 3 V
EN Pullup Current IEN 45 5 55 pA

Note 1: Specifications from -40°C to 0°C are guaranteed by characterization but not production tested.

Note 2: Guaranteed by design. Not production tested.

Note 3: See Peak-Current Comparator section.

Note 4: Does not include an error due to finite error amplifier gain. See the Voltage-Error Amplifier section.
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(Circuit of Figure 1. Ta = +25°C, unless otherwise noted.)
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EFFICIENCY vs. OUTPUT CURRENT AND
INTERNAL OSCILLATOR FREQUENCY

T ——
/ T:S‘OOsz
/ f = 250kHz
Vin=+5V
Vour=+1.8V
0 4 8 1216 20 24 28 32 36 40 44 48 52

lout (A)

EFFICIENCY vs. OUTPUT CURRENT

¥4

/
/
VN =+24V

| Vour=+1.8V
fow = 125kHz

0 4 8 1216 20 24 28 32 36 40 44 48 52
lour (A)
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FREQUENCY (kHz)

(%)

lcc (mA)
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

(Vesp_- Vesn,) (mV)

Vee (V)
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CURRENT-SENSE THRESHOLD
vs. OUTPUT VOLTAGE

OVERVOLTAGE THRESHOLD (PGOOD)
vs. INPUT VOLTAGE

UNDERVOLTAGE THRESHOLD (PGOOD)

vs. INPUT VOLTAGE

BB TR (52)

S ) - 10
[
: Z
Vour = +3.3V
our ~+33 Vour = +3.3V
s =
s =
> >
B Vour = +0.8V
PHASE 2 our=+08 Vour = +0.8V
—PHASE 1
01 0.1
10 14 12 13 14 15 16 17 18 47 48 49 50 51 52 53 54 55 47 48 49 50 51 52 53 54 55
Vour (V) Vi (V) Vin (V)
OUTPUT VOLTAGE vs. OUTPUT CURRENT DIFF OUTPUT ERROR
AND ERROR AMP GAIN (Re/Rin) DIFFERENTIAL AMPLIFIER BANDWIDTH vs. SENSE+ TO SENSE- VOLTAGE
MAX5065/67 toc1
. 35 g0 0.200
‘ ‘ ‘ ‘ ‘ ‘ |: H Viy=+12V
& NO DRIVER
ReRy=40[ I T 1 ] 30 T 4 0175
| Re/Riy=20 g PHASE
NV 2 L 0 0.150
S~ - N
SNESSwi - 45 5 5 015
T = 20 s <
\3\:\ ~~ = 0 = S 0100
N 3 15 R
Re/Riy = 10 ™ ) -135 0.075
(. GAN LM
10 -180 0050
Re/RiN=7.5 N \\ — — | ———
P 05 X 225 0.025 =
[ 11 N
0 270 0
0 4 8 1216 20 24 28 32 36 40 44 48 52 001 01 1 10 10 11 12 13 14 15 16 17 18 19 20
ILoa (A) FREQUENCY (MHz) AVsenst (V)
Vg LOAD REGULATION
vs. INPUT VOLTAGE Vec LINE REGULATION Vcc LINE REGULATION
= s 53 | . 525 .
Vi = +24V = 520 i & 520 S
N/ S s Ioc 20 : 515 g
N Vin=+12VL—]= ’ ‘ H ’ =
R~ 510 — 510
ot 505 log = 40mA 505
AR = >
Viy=+8V \\\ 3500 3500
= =
\ 495 49
490 490
485 485
480 480
DC LOAD Icc = 80mA
475
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

DRIVER RISE TIME
vs. DRIVER LOAD CAPACITANCE
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Coriver (nF)

CLKOUT
5V/div

PLLCMP
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SINK AND SOURCE CURI

2126 31 36
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tr(ns)

LOW-SIDE DRIVER (DL_)

RENT

MAX5065/67 toc22

PLL LOCKING TIME

100ns/div

250kHz TO 500kHz AND

MAX5065/67 l0c24

500kHz TO 250kHz

‘25‘(]|;le>5”. .

C V=412
. NOLOAD

M AXIN

DRIVER FALL TIME HIGH-SIDE DRIVER (DH_)
vs. DRIVER LOAD CAPACITANGE SINK AND SOURCE CURRENT
//I%
/E
7
o g/ -
i
Va
/V
7
7 Viy=+12V Viy=+12V
fow = 250kHz CpH_=22nF
1 6 11 6 21 26 31 36 100ns/div
Coriver (nF)
PLL LOCKING TIME
250kHz TO 350kHz AND
350kHz TO 250kHz
CLKOUT
SV/div
[
L PLLCMP| frosmeme.
i 200mV/div :
1.6A/div W'V‘ e
0 . .
V=412V -
NOLOAD :
100us/div
PLL LOCKING TIME
250kHz TO 150kHz AND
150kHz TO 250kHz
CLKouT
5V/div
PLLCMP
200mV/div

0

V=412V -
NO LOAD

100us/div

B TEHFIE (4)

DH_
1.6A/div
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B TEHFIE (4)

(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

HIGH-SIDE DRIVER (DH_) HIGH-SIDE DRIVER (DH_)
RISE TIME FALL TIME
MAX5065/67 toc26 MAX5065/67 toc27
o1
oo oo DH_ 1 2vidiv
S 3 ST A v
V=2V L n=HN
CpH_=22nF oo CD_H_:_ZZ”F
40ns/div
LOW-SIDE DRIVER (DL ) LOW-SIDE DRIVER (DL_)
RISE TIME FALL TIME
MAX5065/67 toc28 MAX5065/67 toc29
.......... 1o oL
q 2v/div 4 2v/div
V=412V V=42V
Co_-22 ne Coy_-220F .
40ns/div 40ns/div
OUTPUT RIPPLE INPUT STARTUP RESPONSE
MAX5065/67 toc30 MAX5065/67 toc31
T T T T VogooD
4 1V/div
- 4 Vour
Vour 1V/div
(AC-COUPLED)
10mV/div
v
Lo : 5V/div
Vin=+12V Vin=+12V
Vour=+1.75V <ot Voyr = +1.75V
lour =52A : . : oo louT = 52A
500ns/div 2ms/div

8 M AXIMN
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B TEHFIE (4)

(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

REVERSE CURRENT SINK

LOAD-TRANSIENT RESPONSE vs. TEMPERATURE

ENABLE STARTUP RESPONSE

MAX5065/67 toc32 MAX5065/67 toc33 2 8
........................................... VpGooD i ) §;
1V/div ¥ g
i 27 2
H : i VEXTERNAL = +3.3V
4 Vour PSS ST S 1 = 9 —
W/div Vour -'] =
50mV/div i &
.......... ) = 25
v HE B
..................... 2\E/7div Vi =+12V o VEXTERNAL = +2V |_—1
Vour =+1.75V 1 24
-l Vour = 4178V IsTep=8ATO52A -+ -~ Vin=+12V
lour =52A TRise = TS i : Vour =15V R1=R2=15mQ
R RN I 23 .
1ms/div A0ps/div -40 -15 10 35 60 85
TEMPERATURE (°C)

REVERSE CURRENT SINK AT INPUT TURN-ON
(Vin = 12V, Vour = 1.5V, VEXTERNAL = 3.3V)

MAX5065/67 loc3

REVERSE CURRENT SINK AT INPUT TURN-ON
(ViN = 12V, Vour = 1.5V, VEXTERNAL = 2.5V)

MAX5065/67 toc3:
v . U

0A T 0A

R SIS Py REVERSE
. . ~.....] CURRENT CURRENT
B pmsssnssasspmpmerd 57 /01 10V

R1=R2=15mQ

R1=R2=15mQ

200ps/div 200us/div

REVERSE CURRENT SINK AT ENABLE TURN-ON
(ViN = 12V, Vour = 1.5V, VEXTERNAL = 2.5V)

REVERSE CURRENT SINK AT ENABLE TURN-ON
(Vin = 12V, Vour = 1.5V, VEXTERNAL = 3.3V)
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i R A . o OVPIN 4 4% £ Vour F1 GND 2 [8] ) HL B 43 He 25 79 5 8] 50 24 OVPIN Ml X |
— 6 OVPIN SGND # iF +0.8V i+, OVPOUT # DH_ 45 MK, H DL_ 5 Ao V145 EN g {5 85 [ 51 & = i
GENEREAGIR DI | LTS =R OA: R ot
— 8 OVPOUT | i Ry th. wl T 2. 4% Ui 8 OVPOUT al H 1 il & f& 47 2% 14 (19 L SCR) -
F VR R A o U AROF B LA R PGOOD i e TE i Y HE R 2 25 e s R T ) A 2k R AR R A
— 9 PGOOD H U B 4 1 1 LU SR Y T T PR A R i S B +8% 1 -10% - 5 il EN (K HL T fif PGOOD 1 #% 5%
il g i T
1,2,8,4,
— ;f ;g: NC. | Jeie. Jomais.
37,44
o 26 VoD 6K A0 v 008K 2 2 B L S LB T Ve B8 3l Vpp o MR IR TpF #10.1pF By 88 A4 55 8% &
PGND, A — H 1Q i BH 3% 5 £ Vo 38 B UK 3 & 10 00 4 i U0 T 5 A Mg s

EZNr g
MAX5065/MAX5067 -5 H it 452 58 PWM $ i i 3% 20 79 4~
A buck ¥ RE W IE . T H JE R T ek 3 T @ A
AR I, (R A B AR T PR BRI SRRIR <F . 24
MAX5065/MAXS5067 7 It 56 TAE AT DU i i
fE 91 o L AT RE M PO A SO, B E A 1) AR RS
h90° (WA e ms T B TAE) B 60° (3 Al it Bt T
). FFHEE H MAXS5065/MAX5067 A DL i & A 18 7 4%
(SR AR AR 1) A R W oK, B LT A O R
AR A R A 1 OL R B e B BRAIG TR R R B Y
SUPEH T, SRR T IR AR, AF BN B0 TR AR
MAX5065/MAX5067 1 & — f 4R 6L & — A~ T ¥ L
B, PR H O R — Ak R A BR O AR 22 K B
(VEA) ¥ il o A4~ P4 L 37 3R S0 H, R SR 6 5 1 JH Y IE T
W R R 22, JRUR BRI AT 4 . 6 ] SENSE+
Hl SENSE- 22 [H] ) H BHL 43 H= 7% Xt i R S S AT 2 A, o

M AXIN

EH 7 +0.6V £ +3.3V (MAX5065) 2 +0.8V £ +3.3V
(MAX5067) -

Vin+ Vees Vop
MAX5065/MAX5067 B4 1R 5 (ki A H RS E, M +4.75V
£ 455V EFE M +8V £ +28V . A [ P HBE i H B HR
JHP R AR AR +5V L (Vo) THE. X+ 48Vl i
A e, R Ve Ba s #r s i% R FE Ol 45V .
Ve fill H R R UE 7E +5V, [ AT 4 M A 25 8OmA Y HELJiL
{# fi 4.7pF A1 0.1pF {ik ESR [ LA 32 8% Voc £ SGND,
DG 410 ) o A R 7 - o A AR (BT 1. 2 3).
MAX5065/MAX5067 ) 345 #£ %5 T ARIE 5 Vecfa
JEs S L (Ieo) Z TR Toc B0 M AS LI (1) B
WK Zh LI (Ipp)

Pb=Vinxlcc (1)
Ilcc = lq + fsw x (Qa1 + Qa2 + Qa3 + Qaa)  (2)
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MAX5065/MAX5067

M. AIHEE. +0.6VE +3.3V#HH .

P RAR R

Py
IHEEHEE
EN
IN +5V UVLO
> LDO T
REGULATOR TEMP SENSOR
TO INTERNAL CIRCUITS
Voo
v ¥ |
CSP1 TO INTERNAL CIRCUITS ol oo DRV_Voc  SHDN -
— L (B DH1
CLP1
> CLP1
R PHASE 1 L
SGND MAXIVI »{CLK o
MAX5065
- GMy
PHASE- PGND
CLKIN o LOCKED RAMP1
LOOP A
PHASE o
= Y
CLKOUT
PLLCMP RAMP
GENERATOR
DIFF
SENSE- > 06V
DIFF
AMP PGND
SENSE+ N ol
EAQUT =
EAN h
ERROR
AMP
. Y A
DRV_Vcc  SHDN
CLK
VRer=0.6V + Vo
| RAMP2 PGND
! Gy PHASE 2 DH2
CLP2 X2
»{ CLP2 o2
CSN2 o
»( CSN2
CSP2 BST2
»{ CSP2

12

MAXIN



XM1H. AIFHEt. +0.6VE+3.3VHH .
PRI REIE R

P &
IhBEHEE (%)
N
N 5V VLo
LDO L 4 > POR
REGULATOR TEMP SENSOR
Vee
Voo T0 INTERNAL CIRCUITS
DRV.Vcc  SHDN
CSP1 oot BSTY
CSN
B CSN1 DH1
CLP1
> CLP1
. PHASE 1 il
SGND MAXIMN - CLK ot
MAX5067
- GMy
PHASE- . PGND
CLKIN »  LOCKED ; RAMP1
LOOP A
PHASE
RAMP
owour | ] GENERATOR | cLpi
PLLCMP g PeooD
»| DIFF POWER-
DIFF GOOD N
»|CLP2  GENERATOR
SENSE- PGND
| Vrer
1
SENSE+
+
EAOUT e 08V owp ‘ 0VPOUT
CoMP
EAN >
EAN | .
ERROR
AMP
+
DRV_Vgc  SHDN
CLK
VRer=0.8V + Veum
> RAMP2 PGND
DH2
QVPIN > G e Lx2
CLP2 > CLP2 DL2
CSN2 > SN2 BST2
CSP2 > CSP2
MAXIMN 13
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MAX5065/MAX5067

XMHH. A[FHE. +0.6VZE +3.3VHiH .
PR R IEFES

Vour =+0.8V T0

+3.3V AT 52A

Vi

R2

R11

IN

PLLCMP CLKIN

EN

AN
MAX5067

L> PGOOD

o <
o~ =] [=}
5 d G
™ Lgl
5 +—] —|—o0
\ - -
& _ wF © o
S p=y 3 S o bl
i A
= o -
_ 5 8 2 = 3 b3
| o 8 = |
o =1 =
- | = A\~ I —

T x o C 8 8 g £ 9 23
o o 3 a 1] = = = 3 a 17]
25 2 2
]
=
=
]
>
&

3
2
=
&
"
5
2
2
=]

CLP2 PGND SGND PHASE PGOOD CSN2 CSP2

CLP1

[ 1. LR RS, Viy = +5V
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XHE FIHE. +0.6VE+3.3VHii .
PR R 275

Vour = +1.8V AT 52A

o
]
o =
2 =y
>l »
4 P
8 o -
3 E
: > -
S 8
|1 3
5 [ I ’_H_D [ }—1— e
T - L
& _ < br © o
= = = S SO 5 8
H\" = H_“\ H\u
= o o =
= ] E] 2 = 3 3
= [ 2 8 = 1
\\\—¢| i
1 1 1 1
T = 3 c 8 g FEERE e
=5 3 =2 2 = = 5 - =& I
A3
=
Lz
3
i
&
7}
"
[
2
&
&

C1,C2

IN

8V 70 +28V
R13
g C42
MAXIV
MAX5067

L90SXVIN/S90SXVIN

Lﬁ%% *
2

PLLCMP CLKIN

EN

OVPIN

DIFF

CLP2 PGND_SGND_PHASE PGOOD CSN2 CSP2

CLP1

NOTE: SEE TABLE 1 FOR COMPONENT VALUES.

M AXIN

&2, e VRM B HHES, Vin = +8V £ +28V

15



MAX5065/MAX5067

X1H RIFHEt. +0.6VE+3.3VHi .
PR R IEFES

o —o— 31 prase
& 15| ey
Vin=+12V Rl 2]
a X VYW
CQI ;|;C39
Vee
28
CLKIN
I AN\ PLLCMP
€25 R4
26 A7 "
Vee DIFF
T ean
R8
Rx 12} epour
7
c29 R6 CLP1
<
€30
lb—' s
28 CLP2
lb—'
cor RS
0 SG
ND
2
F PGND

MAXIMN
MAX5065

SENSE-

SENSE+
CSN1
CSP1

DH1
Lx1

DL

BST1

Vee

DH2
LX2

DL2

BST2

CSP2
CSN2

8
14
13
ViN
€3-07
1774| Q1 —
18 _ L R2
ﬁ% ® =02
y il
= = y k!
2 _ _
——C3 L C34 L C31
v = v
Vv g1t ¥ v
RS
" L2 R3
23—' @ c13
y 3%

+1.8V AT 60A
Vour

5] 3. MAX5065 4 7 57 J H i
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X1H

H, Qi Qa2 Qas Ml Qgy 2 M M 1 1l 41 1% MOSFET
M MR LT, TIo O 4mA (WAL ), fow & AHIGTF
T +5VEI AR A, ¥ INFI Voo i 7E — i
AILAAS Ve AT 8

R EHE (UVLOYH B3

MAXS5065/MAXS5067 €37 — A~ i [ 2 H 8l 22 L % A
R, R IR R et SO — Al BT
i . UVLOTTRRBE R 2 75 +4.0V 2 +4.5V Z 8],
H A 200mV #f M. UVLO /Y #f W A7 LT bR s 3 39108 /Y
“PRELT OB

KRN FEHL R, WFTR A, FEHA A 5 +4V I
FTFF . MAX5065/MAX5067 L4 A HLERF] UVLO [TER
2 A R 5 4mA HL L -

FLYL 15 22 K % (CLP 1 AT CLP2) b 2 o 265 7T LA i 4 v
R E A R dh. R (C34 1 C36) 5 HAMUH
2 (C33 F1.C35) FHLBH (RS 1 R6) & 1 Ja FRIF AL (2=
B TR 2). CLP_H R T Jofi H B 28 78 L 1 5 KR
Lo CLP_ ALY He, 25 DL Fe WL IAL 12 22 0K A BR 1) i 1 3R 2
PO L ST 2 BRI 4 R A RN R R b ]

A BBIR s
PN EBAR 37 i AT 7 AR Bk TE UR ) (PWM) HL B BT EER 1 180° =
BB 5 5o 4R ¥ s ib 0757 74 PWM FC B 25 T 75 19 2Vpp
HERHEE S . ¥ CLKIN %4 %2 SGND % & M iR 3% 2
f9 4% 3R 4 250kHz, # CLKIN 3% 4% %5 Ve M3 & A E5BR %
¢ 1945 2% 24 500kHz -
CLKIN /&4 A5 ¥ (PLL) ) CMOS # #if #h i Ao 248 &b
RS B, P ERR 3 R 8 E S CLKIN ¥R 2hfs 5 L.
CLKIN {1 T+ i 5 3h PWM {9 S0 &3 o 5 6 44 1 5 Asf
A ik 98 %208 200ns « CLKOUT #2 L4 % T CLKIN 15
S0 LT BA — AR S . PHASE 5 AT k4%
CLKOUT 5 5 iy Mi#s # . #5 PHASE % ¥ % Ve ik B M2
7 120°, f#+F PHASE =514 B AHF2 2 90°, #4 PHASE i%
% % SGND % A1 F2 4 60°, AHFL #AH X T CLKIN .
B {5 P P93 4R 3 s T AR, MAXS5065/MAXS5067 17
HAE PLLCMP 5| BIVE#h 2. iZ 8% 4F 77 % TYERY PLL #2 it
PWM TAEF&HF M 4E 5.

M AXIN

A HEE. +0.6VZE+3.3VHIH «
PRI ERIEFRS

7= HIER
MAXS5065/MAXS5067 {# Ji] T35 v i 45 2 42 il 4 A iy 13
HLEBETT IR (B 4) o EFHIFR R — A P9 s 5 A — A 4
HEE BRI PO R A A (Ippaser A1 Iprasen) » 4F
R i R o PR R BRI R TR R AR S, DT A
HEL 1 PR B T A LA A R B
FL I B E R O LB (Rg) ~ FRL TR IR 2% (CAL) « WL %
ZERUK B (CEA_) 7= R Y15 5 W4k 3% #8 Al PWM H AL
#F (CPWM_) 4. WK & CA_K Rg W3 A9 A I R R RS
Wik T 18 fiF - CA_fii ik 3% A CEA_ W R A i A -
CEA_ fiil MR R v [R5 28000 K& 9 i (EAOUT) #l i
CA_JBUK $ir i iy s S 5 2 (8] (9 2548 . 3% 4 T CLPL Al
CLP2 ) RC #ME M 26 % 48 B2 1Y) CEA_ $ 41k 2hF0 4 3 #h £ o
BEA B0 E B GRS 00 SR Sh AR AT, IFR S — A
PWM 2l Ji #. HALd: CPWM_ HLAL CEA_ %l th F4R %
TR0 2 42V R HL o 2 R H e I 15 25 H s
PWM ‘73 J& {12 1 o
SN E i IR R 2545 BOK 2% (DIFF AMP) 55 off L TES,
FEA% 220K B (VEA) AL FOL 1 35 16 25 43 WOK 2 Xt 4
HH R AT 2540 38 R, 2500 B K B0 % 5 2 VEA
MR AR A (EAN). VEA B RIAR 5 A PE & — A4
WO ME P . MAXS067 9 5 ofE K B % O +0.8V,
MAX5065 [ %EfEH B 3% 5 8 +0.6Ve VEA $% il 3 M4
PR HL AL IR (& 4) o fil T L BEL S 05 1) 405 AR I 3 Y R 5
IHL B 2R I VEA B2 (S0 HE N R E L7
LIC) o

FE R AL A 7%
ZEoy WA TINOR &% (CAD M B 84450 18« MR & /Y
B KA AR HRIE S 1mV, L8 R F 25 0.3V &
+3.6V o LA i DK A R A A PR L 7 3 1 R o

UE1E R A LE B A7
Ve (I PR T F A BRI T — A TE AR i BRIV L (90 2 R
SR ) A PR % SR UIBR B (] 5) . T A 48mV 19T
YR T PR U SR BR A L B L R RO R . B Ik
LRI, R O A HL R T TS IR (48mV)
A M HRLER o IE B A PR B R B 2 AR AIE HUFE T T R
TR X AE AR 17 0T i e 0 (BRI LA o ik U
B R B AR BT AR Y 112mV HL R T BR S e KT 3 HL 3]
PR 98 4% o U (L VLU 28 (U AT 260ms T HE IR o
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MAX5065/MAX5067

M. AIHEE. +0.6VE +3.3V#HH .

P RAR R

HBIIREM AR
MAX5065/MAX5067 (8 — M #A — A% B SHE
%22 K% (CEAL), B S gm M AIE N 550ps, BA
320 A F % H TISORTIR B G RE J7. WU IR 22 HOK B 1Y
fii i, CLP1#1 CLP2, ##%% PWM HLECH 19 R HH il A o
it CLP1IA CLP2, AIFEANE X P G0 30 3 AT 401 38 f M
(B 4). X CEA_ Y M B s8R B 19 F BRAL R (1
PWM b4 i S A 228 o b RO AR F B A2 19
R ER RN (B0 “FMET D) .

PWM tE % 75 # R-S it & 7%
PWM e (CPWM) il i HG 5 L 3L 158 22 K s 19 i H A
= 2Vp p MR A5 5 0 F A R 2k . B Ao
JAHIFFLG Y, R-S bk S & Ar, w5 MY shas (DHD) #47

IFe — HARHE A8 S T CLP_ H e bl 50 4 0 67 fi %
bl Y (B 5) .

ENAR
2y HUK 4% (DIFF AMP) F T 78 7 2% 050 38 B H L IS ()
4). B AT P R B 2540 AR, T B R
A i 38 S ) S AR R R R 25 o T TR AR U A R
AR FAER A TR AR A5 R . VEA $2{it
2505 WK B (DIFF) R EE b e 2 (B 25 1. 2
I3 HCK 45 B A 3MHz W 95 . SENSE+ Hl SENSE- Z [H] 1) %
X F MAXS5065 faE 1 +0.6V, T MAXS5067 fa & 78
+0.8V . 14 SENSE+ % % 2| i H A1 SENSE- 2 [8] it F.BH 53
JE 28 16 o ] A 3k o

Rer Cer
&3 3 [=) Cere
AXI/N
MAX5065/
MAX5067
SENSE+ CPWM) DRIVE1
—+
SENSE-
w DRIVE2
Rer Cer
“Rr AND Riy ARE EXTERNAL. ; /
Ceor

[E4. MAX5065/MAX5067 2 il Ff %
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X1H

BIFIREM AR
VEA % 7E W 4 0 208 3 65, JF D@ 28 43 O 4 H A
PN R A ME FL . (VRER) Z [H) Y i 25 .
VEA #ii AR T Voy (+0.6V) LS 409V, X FEHERR 1
TS T R K . M R K T R 45
T VEA 9 $5c AL H e B DL ER 70 R s K i 0 484 2% (18) -
AT R Bt % R — M T R K HLI o AR A
YO BB PG T A R R E AL 2K, ) Rp AT Ry 1% VEA
WWa2E, 2% “HIGNVHEEEN #5(E 4.

R Ry +R )
VOUT(INL) = [1 + %J x [%] x VRer
F L

Forh Ry FI Ry W BB % (B 1, 2), Vg = 0.6V
(MAX5065)5 0.8V (MAX5067) «

—%iji’:‘ﬁﬁﬁk—fz‘ﬁ/‘] VOUT%?VOUT(NOMV %Tﬁjﬁ'ﬁé
mm%)j:/I\ﬁﬂ@ﬁim?H%H: (VQUT(NOM)), A AL Vcc*ﬂ
EAN Z AT A — P Ry

i AR 5% KX iH 55 Ry A .

A HEE. +0.6VZE+3.3VHIH «
PRI ERIEFRS

X T MAX5065:
Re (4)
Ry =[Vee —1.2
x =[Vcc ]Xo.ev
Xt F MAX5067 :
Re (%)
Ry =[Vog —1.4
x =[Vcc ]XO.SV
B 1 B E EL

YR B — A A AR B A T R BT HOAROR BEARR A RSE
AT R IR B L3 ARABEDS LU D i di W 2 B
T R AR B R o X R S AR A H I
T Ak S E T AR, ORE T R 2 B A
VR A W R 1) R RS . Sz, R T R Y
HL I AR T AR L L 24 B AR 5 e I A AT R i A
BOR MR PR 1 b RS . VR RS R R RO, TR
FO i A R R D, W #E X THROA ESR MY R at
A -

DRV_V¢e
PEAK-CURRENT
o ‘
csp_
CSN_
BST_
PN
Gy COMPARATOR
S Q DH
we | A1
215 (V) X
CLK )
R Q DL
SHON PGND

&l 5. JEA— AL (4] 1/2)

M AXIN
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MAX5065/MAX5067

MH. A[FHEE. +0.6VE+3.3VH#ti.

T A 15

A

Ventr + AVour/2

Ventr

Vents - AVout/2

MOGNIM DNINOILISOd-39VLI0A

FULL LOAD

NO LOAD 1/2 LOAD

LOAD (A)

[l 6. 5 XHL I E 7 B O

HL R R AV K MR TR . RO B E O R
2 HL U Sy i K M — 2 B g L (B 6) o

AT VEA B9 B R G 45, AT DL E R E L
(AVour) . ¥ 8T 235 MAX5065/MAXS5067 1 H, [ 5 {3
B

AVOUT _ IOUT XR|N « RH +R|_ (6)
ZXGC XRF R|_

0.05 (7)

Horp Ry Al Rp 24 VEA RIS A FIR B HL B, Ge 2 LU ER Y
55, Rg M i HL B .

HIHEER: T EFIAME
2 — AR A S) CLKINF , PLL AT LA &5k [
P9 WRIR Y . 3% CLKIN % Vsl SGND, 6 5 il
PWM LAET BN Py 8B 4R %5 88400 £, 43318 500kHz 3¢
250kHz . PLL ff ff% Gef 2t , 5 — A S a8 1 — 4
AE % $2 11k 20 A % H HL T A9 HLF A2 . 7E PLLCMP F1 SGND
Z I — A R LAY (C3) HIHL B (R4) A — A~ IR Bk
HLZS (C32), & PLLAZ A2 (B 1) 1%RMEE M 2K 42
T — A% (1 / [R4 x (C31 + C32)]) Al — A H 45

20

(1/ (R4 x C32)). AILAEE DU S KM 32 PLL

R4 =7.5kQ, C31 = 4.7nF, C32 = 470pF. Ml PLL# %
AT, HoH — NERBUERE, K294 200ps -

B8 8 1 P R % 2 T, MAXS5065/MAXS5067 137 %
TE PLLCMP EAE#Ms o %88 (4075 2 PLL 77 A2 IE 8 7Y 976
PWM I 4

MOSFETH}#R3K 518 (DH_, DL_)
#5  (DH_) AAEM (DL_) 4K sh# M F 4K 2 b #EN i i
MOSFET MMt (Bl 1+ 2+ 3) o BKah & B AR & i 04 (B
WO H T, S JF S5 MOSFET - b FH AR R 4 it
TFERRYE Bh. ME b IR T R (R A R TR 52 AR
AR ARG . T B AN CPU MY HL 3 B HLGE A
TEART 509% 9 & 2510, @l MOSFET (Q1 #1 Q3) AI BAik
MR A 5 Rpgony» MR HTF SR RHAR A #e0F o TG
MOSFET (Q2 il Q4) i i##% B A RME Rpg on) IH % Hi i
HL 17 £ 2 8
YR B i HIC IR WA — A E SN 22k 2, IR JF
% e A5 DI Y 5 3F W B . e 0 IS ) MOSFET Z [8] B &
WA 60ns 19 B 38 2% B[R] o

BST_

MAXS5067 f# i Vpp 2% 171 = il MOSFET 4% gl 4 {14 8, .
7 R 2h B — A 26 AR IR, Vpp 75 EE AR
e shas il . 8 BST_ M LX_ 2 [@3% 3% — 4> 0.47pF Y
ik ESR P % LA o 4.7pF F1 0.1nF AU RESR My % H 25
R Voo 248 (357 # 4 SGND) . AT B4R /N H X 2 i 75
Vee 5 B 26 HA ) 1B —HCE - MAXS5065/MAXS5067 #1
JF & MOSFET fi7 £ [ 1) PC A it £

-4 R 3 T XA o) BB % B ) SRR 0T e 4 19 T3 i
L. RAEMBER , VEA #5022 +0.9V (FHXT T
K Vo = +0.6V) , IF88 FI Sk 546 i i K 2% (CAL I
CA2) Wi AT LA (B W& 4) o R R 18 iy
B A (R el G L BEL TP i R K LU PR WIAE Ipvar =
50mV/Rg-
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U1 <

R
MAX5067 £ % 4 3 AL 47 (OVP) « KA 47 (UVP) .
AL RO 3 A 1745, DABT 1k %42 2 L 9 F 7 FLBR
& A AT

1T JER # (MAX5067)
OVP LA 8% FL L OVPIN fi A Ft JETTBR (B 7)o 3 0]
FRICHIE S +0.8V o 4RI E — A~ ad FE FHAFmT,  HL i # i
W iE, JFmE IR R A OVPIRE. £ OVPIRET,
& Il MOSFET # <, A% Ml MOSFET #4 8l /& 75 2l R -
OVPOUT E 4w Wit W shfe J1, al# fl F37F — 44036
i) “4EM” SCR. M “4@H” SCR BLAT IF i 4 K 22 6 Z5 ¢
FEWT, B MAXS067 V8 7 g (1L H 1 B U H, I 6 20 A2 B
PRI, DL ot S50 HL 35 3 i dF — 210 . ¥ SCR ¥
HENT A A AR B2 2 J5 L B . SCR B HE A L85 1
i g, DS ACER Y A . M R A R R R R VR
LU BT 2R I 12t B . ¥ DIFF %1% % OVPIN A 5
P22 55 i RS IR 3 AR 9. A — A RC ZERS AT B AIG I
FEAR R B AR R, R AR AR R R (B 1. 2).
TE A SGND Z [A) 3% 4% — AW B 43 = 2% AT 5 O VP il
HHLE

A[FEE. +0.6VE+3.3V#HH
PRI REIE R

Power-Good % 4#5 (MAX5067)
TR B 5 A 4552, PGOOD #ii iy e v T- (181 8)
1) % LT 3 E R 90% £ 108% AP«
2) AR 25 % L
3) ENHE o
Bl 11 B % E 8 25 43 080 K 2 % (DIFF) F 1.08 5 1) 1%
SEHLHE, SCElid MR 5 0.9 % 35 E HE e AR FE B S B
P AR o SRAE AR I bE B 15 25 R KA Y
(CLP_) 1 2.0V % ifiz H 1 A A AR 25 %8
7E PGOOD Ml — MG T80 % T Ve I H IR 2 )34 4% — 4
10kQ M) B0 H BEL o 4 PR i 5 BL 5 2 7 11l B — AR 2K
JC I T 23 {68 U AR T LA A T R AR T B MOSFET
TEWZ A 4mA HL LB RE 88 R 74K T 0.2V 1Y PGOOD fi Hi

R
Vovp =| 1+ =2 |x0.8V (8)
Rs
DIFF
8% OF VRer PGOOD
Vrer | A
RA 10% OF Vger —=
OVPIN ANN—Vour
MAXIM R proeee Sl
MAX5067 ap] |
DIFF 3
: 12,0V
" SOt
EAN
Rr ,
EAQUT CLP2 ‘
,,,,,,,,,,,,,,,,,,,,,,,,,,, PHASE-FALLURE DETECTION
&l 7. OVP%ii A #ERT [&]8. Power-Good % /F ## (MAX5067) .
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MAX5065/MAX5067

XMHH. AIFHEc. +0.6VZE +3.3V#H .
PR R IEFES

SENSE+
SENSE-

Voo
-~ o
;f PHASE
Vee
—o0

CLKIN

ViN
e o

IN

—] EAOUT

MAXIMN

MAX5065/
MAX5067

CSN2
PGND_SGND_CLKOUT

CSN1
CSP1

DH2
Lx2
DL2

Csp2

Veo
——o0

—o PHASE
M oL

CSN
CLKIN CSP1

RSN UV
EAOUT cse

MAXIMN
MAX5065/
MAX5067
DH2
—{ DIFF X2

DL2

CSN2

PGND_SGND_CLKOUT

i%t

Vee

CSN1
CLKIN CSP1
DH1
1
PHASE
DLt
MAaAXim
N MAX5065/
MAX5067
DH2
DIFF LX2
DL2
EAN
EAOUT cspe
CsN2

PGND_SGND_CLKOUT

TO OTHER MAX5065/MAX5067s

Vour = +0.6V (MAX5065)
Vour = +0.8V (MAX5067)

[E9. Z1 MAX5065/MAX5067 09 FFIE L £ -
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MPH. AIHEk. +0.6VE +3.3VHi .

PR R 7

Vin=+12v

——]erour

PLLCMP CLKN W SENSE SENSEr CSNT C:

maxim
MAXSO7
(MASTER)

PGND

SGND_CLKOUT PHASE PGOOD_CSN2

o, BT
[

37
522

o 1 1o .

oz [T Th

[ ) N

2R 4
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w LT

R
Bno

21
20
“ oo
gm.
] N CIKN _ SENSE SENSE+ CSNT G5
- Lo Lo !
At gaw g:m
—oveour Voo
o maxam o Rant o L. 4
' o7 LI
(SLAVE) -
OF
e
[EAQU
PGND. SGND__PHASE_PGOOD__ CSN2_CSP2_|

7B

Vour =108V 10
RIVATINA

10 PYATFEIERT HIHLES (Viy = +12V, Vour= +0.8V % +3.3VI104A) .

M AXIN
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MAX5065/MAX5067

MH. A[FHEE. +0.6VE+3.3VH#ti.

TR T 28

% 11 Mg (MAX5067)
TR 42 ) 2 Xk A E U A TR O MR 25 BV AE +£10% DA
o O HLAY LU XA AT R A Ah SR IT (Rt R A B
SR, 05 B — 40 SR SR A E , 5 — Mk 4 il
[ A 4B A H O R . e, MR T TAE X — M
Pl th £ k.
IR TAEME T, CLP_ LR HT-0 FPWM #1551
W W R TS AP o B b — A e, I FR At CLP_
B FH 8 & TRV B DL o T BE O MR, SR AR AR
W (] 8) W A R A K e i F H (CLP1 F1 CLP2), JF
FES 20VEMER K . WRCLPIEL CLP2 H T
o UE HL s 1 R S (R A 1250 Ak E A, SR AR H
#% 22 3 H PGOOD MK HL T«

HBETLAE

X R R N, AT & 31 MAX5065/
MAX5067 I8 T/ DL A3 6% 1o i B o (2 WE 9 fEl
10) o JFIR e 8 TAE 72 AR R JF A0 SR B MO0 AR [H] , X R
AL DL 2 B S0 RMS LU e/ e = A T BR IMAX 5065/
MAXS5067 Feffe i AT L @ik 180A M4 ML . ATl
PHASE 5| % & K - PLL AR, #F25ital 3545 90° 4
o (GE 4 A IFER A I8 ). % 3% PHASE %2 SGND B A 3K
1% 60° A1 (T =AW Ir ) . 48 Hrh — A e iy
S E R, A EC N BRI . £ R IR AT
BB 9 Fim . EFH 800 CLKOUT i 3 £ 55 — > M
Hl# M CLKIN, 28 — M #8819 CLKOUT ## £5 — M
PEHIBA CLKIN . SEHE 4530 19 A0 AL (8 S0 A AN H e 2 vh
Y SO L fie /N e F 3 il 2l 5 SENSE+ #1 SENSE- Az il
i 224 B JF 77 25 DIFF B o A 3 3% 43 3 il 8% 11
DIFF (B%), MHHBERNIREAREN. B102RT
P A MAXS067 I35 b7 9 M 980 e Bk o 120 W i R 35 6 15 [
M, TET 12V A, FHEELE R +0.6VE 433V
(MAX5065)5% +0.8V £ +3.3V (MAX5067), fii i 3
X 104A -

Bz g2

B MAX5065/MAXS5067 9K 3 P 4~ 41 22 180° 1) 57 4138
H. —H =" MAX5065/MAX5067 Jf-1 TAE 43 3 AT £ 41k
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el <A BB T FAR AR A SRS W Bk FAH
el OB SR B IR R AR . RRRE . A/
LA . JF5% MOSFET « i o B AR B2 I 6 55 ] £ 1Y
AR A AT T DUAR FS A e fe s i, FUR B A fil
HiHL A BT ARSI . B T LA Y R A T
A i 25 A AR Al T B

A O VR TR 3 0 S 9125 T B 1
VIN=+12V

VOUT:+L8V

Toutmax) = 52A

Fsw = 250kHz

We- W HHL SR L TAT (AL ) = 10A

LA T RN AN IO S (B 1), F 2 REE T ook
SR ITA SRR

1E 201t #2
HEL R 1T AR B e R E R T AR R 2 b (T
fEdiZ ) o BRI A & 2 FOF AR B0 41 4 RE fe K PR
b B S . DL R R R R — Al A

NpH = K/D 9)

HpR=1. 2. 83, HZHD=Vour/Vine
PR K Aff NpH TR B, VIN= +12V i 4
A Vour = +1.8V, ZSARIE e 4% L DU AR e 4 2 A S 1 9 20
WA I RCR o R BS IE B E i S SRR BT Y
M e A m) DR . — R Sk, PR AR AY K R
o 25A T BRAT e AR AR 9 I % Npy = K/D B BA
A ) 0 A o) 25 R o
BAAR e 4 T BRSO RS T KR B A BB TR B 5T
X MOSFET HHL g% o 2 HH 4% 6 8875 3 2 (1 Sk oo (b 43
By SRAEH, A THOA R . A DAL —EM BT
SERCHE TE T AR R T RO AR O R, [T AE
7 FE ] 80 R 1Y T 42 T R AR T X A A /i A Y R
HEAG P L U (L T A A Y TR B AR N 8 Y KA S
Ro FED SE WL T8 & BT A 0 AREON, 5 EATF A0S T
A X e n] i,
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M1H. AIFHEc. +0.6VZE+3.3Viri .

PR R 7

F1. THII*
DESIGNATION QTY DESCRIPTION
C1,C2 2 47uF, 16V X5R input-filter capacitors TDK C5750X5R1C476M
C3-C11 9 22uF, 16V input-filter capacitors TDK C4532X5R1C226M
C12,C13 2 0.47uF, 16V capacitors TDK C1608X5R1A474K
C14,C15 2 100pF, 6.3V, output-filter capacitors Murata GRM44-1X5R107K6.3
C16-C25 10 270uF, 2V output-filter capacitors Panasonic EEFUEOD271R
C26-C30, C37 6 10uF, 6.3V output-filter capacitors TDK C2012X5R05106M
C31 1 4700pF, 16V X7R capacitor Vishay-Siliconix VJ0603Y471JXJ
C32,C34, C36 3 470pF, 16V capacitors Murata GRM1885C1H471JABO1
(C33, C35, C43 3 0.01pF, 50V X7R capacitors Murata GRM188R71H103KA01
C38 1 4.7uF, 16V X5R capacitor Murata GRM40-034X5R475k6.3
C39 1 0.1pF, 10V Y5V capacitor Murata GRM188F51A105
C40, C41, C42 3 0.1uF, 16V X7R capacitors Murata GRM188R71C104KA01
C44 1 100pF—OVPIN capacitor
D1, D2 2 Schottky diodes ON-Semiconductor MBRS340T3
D3, D4 2 Schottky diodes ON-Semiconductor MBRO520LT1
L1, L2 2 0.6uH, 27A inductors Panasonic ETQP1HORGBFX
Q1,Q3 2 Upper-power MOSFETs Vishay-Siliconix Si7860DP
Q2, Q4 2 Lower-power MOSFETSs Vishay-Siliconix Si7886DP
R1, R2 4 Current-sense resistors, use two 2.7mQ resistors in parallel, Panasonic ERUIMT1WSF2M7U
R3, R13 2 2.2Q +1% resistors
R4 2 7.5kQ +1% resistor
R5, R6 2 1kQ +1% resistors
RIN 1 4.99kQ +1% resistor
Ry 1 37.4kQ +1% resistor
R11 1 10kQ +1% resistor
R12 1 10kQ +1% resistor
RA 1 See the Overvoltage Protection (MAX5067) section
RB 1 See the Overvoltage Protection (MAX5067) section
RH 1 See the Adaptive Voltage Positioning and Voltage-Error Amplifier sections
RL 1 See the Adaptive Voltage Positioning and Voltage-Error Amplifier sections
RX 1 Open circuit
F2, THHENE
SUPPLIER PHONE FAX WEBSITE
Murata 770-436-1300 770-436-3030 www.murata.com
ON Semiconductor 602-244-6600 602-244-3345 WWW.0N-Semi.com
Panasonic 714-373-7939 714-373-7183 WWW.panasonic.com
TDK 847-803-6100 847-390-4405 www.tcs.tdk.com
Vishay-Siliconix 1-800-551-6933 619-474-8920 www.vishay.com

M AXIN
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MAX5065/MAX5067

MH. A[FHEE. +0.6VE+3.3VH#ti.

T A 15

FE [k %
AR FF AR . B AR Y - W W . DL VR
il S R E T R
TEAE S A TF O AT DL B A X LBy R, EE ey
T AR BEAR A AU o TP MOSFET M A1 I 1 L 2% 19
FEW/ OB AL TF O KB . BEA R A HER) T, LA
= A, XN IR R IAE I T AR T T .
VIN:+5VH¢, {4 & AH 500kHz ; VINZ+IZH¢, {8 55
A 250kHz 8% A% o
IR AR AT JF 991 4% 2 4 K U e Wi SR 0 R (AL
% R4 H 0 S0 410 1080 B2 AT B AR Sl AR i R A Ty
RMS £ HL 3T -
{1 T A 45 3T 5 N e R

_ (Mnmax = Vour) xVout

L
MIN Vin X fsw X Al

(10)

PP Al % T EM BRI 2 40% - 0T A 2200 i
SUP IR, TERE SE T R S AT AE I8 R R AT
AN R, R B AR .

AIAE 20 23 ) 3 o 4 (A b oERLAR O R WL IR, SR LR R
Gl B E L ke R E BT BB 2 E R . S T LR
7 {E P e AR SRR o T AL 2 UK Y W UG L I
W, K e AR P RS ARG o AR AR N s AL P RA
Wi ARG T 2 SR dic /NP Y, B AT D S R T R R
TR T R M T RS AL LS SE B TR O i v BT
RE A% J7 R4 25 A2 2 808 T Se Bl T A0 Z A0 7 A s
Y DL AR A A A

ZE B SR VE EVIN(MAX): +13.2V. VOUT:+1-8V‘ AIL:
10A+ PAK fgw = 250kHz % {F T 15 /N R AT

(13.2-1.8)x1.8

Aot T _oeuH (1)
13.2x 250k x 10

Lmin =

MAX5065/MAXS5067 f~T- 249 v 30453 42 il 45 0 AT BR ol fic
KW {f LR LI, T B Ik R AR, R TR i T
TR OR BT W L LI YRR G R S |
B AR foe U1 0 HRL SRR L

26

L peng = 205 AL (12)
- Rsense 2
o Regnsp A 0K 0 HU B«
FEMOSFET

FE R HL IR B4 MOSFET I, 75 522 18 R M A | 77
Rps(ony » I35 FEHIUR B 256 %) B 46 . MOSFET il % . 7
5 50 B A T B — A R L REAL 4500 T IR
PEE — A3 T A0 5 . H 9 MOSFET
MAX5065/MAXS5067 % Hi i T35 #i i 4K 2h H3 1E F T
DHI1. DH2. DLI 1 DL2 fir 9 # i) B 4 . MAX5065/
MAXS5067 i3 R AKE IE Fb T4 A B AT 29K s 3.
Z W Vins Vees Vpp #6755 DL RE BF A 1Y S8 22 5 414
FE— & BT SO 10 5 K R AR HEL A o

A ERL 1 O AR PR AR FE (CV2), BT AR A9 & T R B
fsf (8] 76 w5 Il MOSFET it BT i i 22 X A& 5 ke, DL &
MOSFET i Rps(on) L 1) RMS H i fiF 77 4 1 2R 45 46 246 %
T MOSFET i 4 #6451 46 o 6 H T =X 4 vk & 0 A1 A% )
MOSFET 4 31 S §ii #& (PDyjos) :

PDmos-HI =(Qg x Vpp xfsw )+ (13)
Vin x| X (tg +1F) xf
[ IN 2 ouT (4R F) SW ]+1-4RDS(ON) ><|2RMS—H|

Hrp QG- RDS(ON)\ tr PA R tg 43 0 i M JF 56 MOSFET
AR FL AT . +25°C TR 9 Sl HURE b R [R) AR B s
] o

D
RMS—HI = \/(|2DC +2pK +Ipe XIpK x5 (14)

HH D = Vour/Vin» Inc = dout - A2 Ipg = (out +
A2

MAXIN




X1H. A[HEE. +0.6VE+3.3VH#HIH .

PDmos-Lo =(Qa x Vpp xfsw )+
) (15)
[2XCOSSXWN X%W]
3

+1 '4RDS(ON) P |2R|\/|S_|_O

H i Coss & MOSFET 11 i - VR L2 .

(1-D) (16)
3

RMS-_LO = \/(|2DC + |2PK +Ipc x IPK)X

@l fn, MRS M HE R AT MR (Vout =
+1.8V), @A M MOSFET 1) RMS .37 43 51 25 9.9A
1 24.1A . Wi MOSFET 234 L5610 #4H, DU
S5 IR Mo dR KR BRI AR %8 4 25°C . AT R Rt S
25

Ty = PDMOS X 0J-A + TA (17)

R3. IE-EHHLUEBRMITE

NUMBER OF DUTY
PHASES (N) | CYCLE(D) | CQUATIONFORAlp-p
) A1 Yo(1-2D)
2 < 50% Loy
2 > 50% A|=(V|NL)(2D_1)
LXfSW
4 0to 25% Alzw
LXfSW
Vo(1-2D)(4D-1)
% % Al=—r——72 ~ 7
4 25% to 50% 2xDxL xlgy
Vo (2D —1)(3 - 4D)
% Al=—x2— 2~ =7
4 > 50% DxLxfsyy
6 <17% Alzw
LXfSW

M AXIN

PR R TS AR

WNE B
W 6 30 38 1 AR S A PRV B T E S A B T
TR L0 MO . TR 26 % . WM HURE . S0 R
1) 1 U 0 P 0 ol T R R 3R . T
S R I T T AT L ARG T W SR L, PR AR T A
AHLE 55K
AL B AV (H R 31 ) BT AV (F R FY
ESR 512 ) . 7EHi A 6 FLELA 8 Lk 30 BE J1 0 1 ESR
Mg L 7 . M i% ESR A HLE HHL XE 20Uk 19 T LAY B 5
30% 1 70% . T 2 b5 R 0 %R BT [0 A
Z{H 1 ESR :

(AVesR)

[l 41} (18)
N 2

ESRi =

lout ,p(1-p)
CN=—\
Qxfsw
Hor Iour 2 2 A0 e 4 2 00 S LU, N AR 8.
B, % Voup=+1.8V, 23R HH AW L0k % F o (%
T 100mV B, HELET R ESR Hlfi A A Sr 5124 1mQ
F1 200pF -

B &
R BLT B0 e RMS Z0H R . RERS ST IR0 14 1&
i S He . DL S B BR A R) R R R B K Ui
i 2 Y78 T X i 4 L2 7 HL 2 (BRI BSR Y 225K
TE LM e g b L Sk BT ORI AR Y S0 LU DR L AR
PR TTT B AIG T 800 M o 20 T A R e T A o 2
FEHAREL o FER3 P $85h M WA XA RITHE = . ek
MR B RRAC LR E & S TN I 0 R B0 (Alpp) - M
Npy = K / D B 77 25 fe K 0 200 40 i
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MAX5065/MAX5067

MH. A[FHEE. +0.6VE+3.3VH#ti.

T A 15

7 PR T 7L B ) T AR R MR R 22 P T R
A K HESR . TEFEH) 88 e b S UM 2 AT, i
HLAS T BT AL B BR 0 e AL B 18] (trpsponse) B P T e
Bt R 58 . HUZR 2% ESR LA BHL #E HE BRI ey 25 R
T T T Ak B BRI A L v LG SPRAIL
T b 5 P2 AT AR A5 S A 1 B0 8 R A R S0 / M S P R

VE 2 PR R KA R B 5E T s/ T B R F s E
% (AVour) - RS H A e AT ESR HEFEAY BTk %
& 50% . T 2T Y ESR FHL A (E

AV
ESRout = lﬂ (20)
STEP
| xt
Cour = ‘STEP X 'RESPONSE @1)
AVq

o Tgrpp 4 FUARBT BR  trpsponss 20 I 58 1006 B2 6]
72 40 2 O S ) B e 5 9B O 70 9 o

B 7EER %
MAX5065/MAXS5067 T3 B, i 452 =X 448 il 52 A AT 4 PR
65 A 1 e K B LB . MAXS065/MAXS067 A& i 4 i
PR BEL 94 S ) L S S R 7t R o0 B PRI (I p) - 24
FEL AT A 0] EEL BEL P HL R 58 B 45m V- (/ML ) I 3 A S &
ko R 20U SR A0 HL BEL 1Y i K (R

0.045
RseNsE = ouT (22)
N
-3
PDR = 2.5x1077 (23)
RseNsE

Ff PDy ok L LB 0 B RE . R L (0 59 1
Regnse EVFM PC L1 1 % B 27 AL R . e Ab, 8 R 25
HEE T I FLA7 T 4 A0 30 5 5 Tk 1 L

R 616 R #1

M Vyys & T 10 & 15 R ER, MAXS5065/MAX5067 Xt
S [fa) B 0 AT PR

28

HRAR Vepp « B2 LR TTRR . LA AL s B 5 Ak
1o L«

2%V
IREVERSE = R—CLR (24)
SENSE
P Ty s A B B8 0 2 6 HL R
#h 12

EVEHI RS — A IR — A S R . MAX5065/
MAXS5067 i FH T~ 339 e 50482 5 42 o) 5 A 98149 il 1 el ) (11
4)e Tpgasel M Ipgaspy N A #BT- B LR EE « VEA it 0
I G H I U AR AL T S o PRI BRI N T R AR A
A1 HRL L R £ B 280 e AU o AR R

VEA JA [l ) B B 5 B Bk e d ) Wa B2, IR R A KA B 4
B A AT EFTHAH o R Ry EET VEAR
Wik. AT Rp M :

Re = lout X Rin (25)
NxGg x AVouT

Go=— (26)

Ho Ge LIRS 1985 =, N WAL

TRV HRL AL % T ER AT L 6 D LRI Y T B R R (TE CEA 1Y
i 0 A2 Sy B IR AR BRSO AL S XL
PR SRV ARV I SR A, XIS LT 0 i P L AR A
il R EEATT RO . R SRR Rep

2
< 2xfsw xLx10

< (27)
VouT xRsensE

Rcr
W‘J;[Zu, er‘:F RSENSE= 1.35mQ , E‘ij(RCFjJ 12kQ .
Coptfl T — MEHR A, T RepdLft T — A%
Wit £y % A DAL A8 R AL 3R AT — DA LR o 1
IF3E MR 2D — A+ LR S L B E — A
1 AR (fp) AT AR A5 fie X A9 AR (o2 44 1K

MAXIN




X1H

TR CCF*ﬂ Ccrr*
;
Copz=mn— (28)
cF 2xmxfz XRcF
1
C = 29
CFF 2xmxfp xRcp (9)
PC#R 7 /5

A8 B DL HE JUAT JR) 5% HE S R T

1) 1 VN T Ve 55 1 2 5 T MAXS065/MAXS5067 Jilt
o

2) LGRS . MJF 2 MOSFET . HL i

LA TR AR A Y v R B TR AR

o

3) R AEEL AR 3¢ MOSFET « He fg 1 il 1 H 254 T
P HL AL R

4) fHE AR TR RN MOSFET /it & I B AL T PC
AR IR — fi] o

5) fFF SGNDFI PGND 1 B F& i If B 7 5 3T i A UE
FHL 7 70 [ YL A O

6) WL MIME Sk CS+ Fl CS- L1 b 5 0T 7 28 DL B AR 21
B . S, H K 3E K4k SENSE+ Al SENSE- 1
BRI R . AN B XSS SRS T T R .
TE G T FELBEL 4 A A8 4k % v 30 32 7 A6 0

M AXIN

ATHE. +0.6VZE+3.3VHIi .

PR R TS AR

7) BEMAL Ve 2 B A . MAX5065/MAXS5067 4R 2 #
Hit . MOSFET #t#% . Dl &% PGND 5| FiEK L& . ]
BN Vee 25 BB B2 T . B8R A .
MAXS5065/MAX5067 1 il MOSFET Al 4 Fif 7 i (1 25
HEREAR

8) il i M L B AL ST AR .

9) Ty 3 B (R 4 A WA 7R A b AR AR i £ RO

10) 7EJF 3% MOSFET . . DL KA 3 HH BEL J%] 161 2 418 2 6%
) W4 o R DL e BRI

11) & /D doz B DL AR 35 3% 25 0 e JBORT L B B /N E
XFhE G T, W PCH SRR . Ak,

JE O AT DA A A A% A, DT B AIG BB
BHR1ER
TRANSISTOR COUNT: 5451
PROCESS: BiCMOS
EFEIER
PART OUTPUT
MAX5065 | Adjustable +0.6V to +3.3V
Adjustable +0.8V to +3.3V with OVP, PGOOD,
MAX5067 Phase Failure Detector
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MAX5065/MAX5067

X1H RIFHEt. +0.6VE+3.3VHi .
PR R IEFES

SIHIECE
TOP VIEW
csP2 [1 ] * 28] CLKIN °
osne 2] [27] cLxout NC.
PHASE [3 26] BST2 NC.
PLLOMP [7] 25] oHe ne Maxim
P2 [3] /VA;:;XI/VI 2| e S:N(; MAX5067
SGND [6 | 5085 o2 o
cLP1 [7] [22] PaiD oLt
seNse [ 21] 0vPOUT
SENSE- E E Vee PGOOD
DIFF [10] [19] DLt SENSE+
EAN [11] 1] Lx1 SENSE-|[ 1 DH1*
EAoUT [12] [17] o1
csp1 [13] [16] BST1 ~
csnt [14] [15] EN 2
28 S0P 44 THIN QFN*

*CONNECT THE THIN QFN EXPOSED PAD TO SGND GROUND PLANE.

30 MAXIN




X1H. A[HEE. +0.6VE+3.3VH#HIH .

PR R TS AR

L90SXVIN/S90SXVIN

#HEEE
(7 BOH YRR (3 F 8252 P ) A R 2 ol BB, IR mcol Y B ML AE B, 1 &1 www.maxim-ic.com/packages .)
2 1 . g
H H H H H H H INCHES MILLIMETERS
1} DIM | MIN MAX MIN MAX INCHES MILLIMETERS
A | 0.068 | 0.078 1.73 | 1.99 MIN MAX | MIN [ MAX [ N
+ A1 0.002 | 0.008 | 0.05 0.21 D [ 0.239 [ 0.249 | 6.07 | 6.33 | 14L
B | 0.010 [ 0.015 | 025 | 0.38 D [ 0.239 [ 0.249 | 6.07 | 6.33 | 16L
C 0004 10008 000 | 020 | [D]0:278 0289 7.07 | 733 | 20L
i1 S -t E H D SEE VARIATIONS D [0.317 [ 0.328 | 8.07 | 8.33 | 24L
E 0205 | 0212 | 520 538 D [ 0.397 | 0.407 [ 10.07 | 10.33 | 28L
e 0.0256 BSC 0.65 BSC
H 0.301 [ 0.311 | 7.65 7.90
L 0.025 | 0.037 | 0.63 0.95
HUU UHUU__ a } } § }
H—
|
/ == —()(]— SE=E= 7\ A / | \
|| A | Ny
i e :'I_I‘: B_ T I_ I 7\—1(3
—e|— A1 -I L a
I D
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. DALLAS "y,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.006"). EE’:E:‘;:%:::K:ZN/VI/J‘I/VI
3. CONTROLLING DIMENSION: MILLIMETERS. e
4. MEETS JEDEC MO150. PACKAGE OUTLINE, SSOP, 5.3 MM
5. LEADS TO BE COPLANAR WITHIN 0.10 MM. AFPROVAL GOCUNENT GONTROL NG, RV
210056 | c |/
MAXIMN 31




MAX5065/MAX5067

M1H. AIHEE. +0.6VE+3.3VH#r .
PR R IEFES

HERE (£)

(7 BCHIR VTR 42 i 1 25 V] ] B S Bl B LA, 2095 Bl B B B AU AR BL, 1 4 1 www.maxim-ic.com/packages )

A
— |-> FERECRER
] o
PIN 41 —PIN 110, /N
BN TUUTTITT o3sdst
1 f
2 Y B H o
3 = | 3 e22
=} =
o= —_— NeNXE] A b —— + —— E
g
=X =
=} o
1 \_9/_ L = |
«
| _/ b*ﬂﬂﬂl!lﬂﬂﬂﬂ | ! T
& DETAL A g 1
l_mmyxg_
BOTTOM VIEW
(R 18 OPTIONAL).
t ' 1
DETALA L L
4 L
—Ha ™ e 7 —ta
EVEN TERUNAL 00 TERMINAL

'?/_I_n.n.u.n.n.n.n.n.n.n.nzA‘TJ‘_?HE@A @

RASLAS AN AKIVI

1. DIMENSIONING & TOLERANCING CONFORM TC ASME Y14.5M—1904.

2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

3. N IS THE TOTAL NUMBER OF TERMINALS.

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO UESD 95-1
SPP-012. DETALS OF TERMINAL #1 IDENTIFIER ARE BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE ETHER A MOLD OR MARKED FEATURE.
DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
©.25 mm AND 0.30 mm FROM TERMINAL TIP.

6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

Samvo e
AANE SIDE_VIEW $ G, 4L THIN ORN, 7x7x0.8 mm
[T20e [
(COMNON DMENSIONS | EXPOSED PAD VARIATIONS
CUSTON PKG. PKG. DEPOPULATED 0 e [
(4err-1) coves_ [Lows e Tout [ i oo [ | R ¢
PKG 32U 7x7 AL 77 48L 767 48L 7x7 T3277-1 |- 55 &nmm +70| 485 —
|0 [N, INou_LWAX. | . | NOW. | WX | M. LNOW. WX LUN N LNAL | a7yt - 455 (470 (485 [ 455 | 470|485 |WKKD-1
4 [om [ors[as0] 070075 [os [om [ars[om [omors[os| |72
m |o loorloos| o [ocefom|o |omloos| o [an[ae| [HEZZ=I™ 11320 97, 48 14204301440 420 430440
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NOTES:

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
AWWVAPPLSWWEB@OSEDIEATSNKSMASWEL}STNETERMNMS.
9. DRAWING CONFORMS TO JEDEC MO220 EXCEPT THE EXPOCSED PAD DIMENSIONS OF T13277-1, e

DALLAS AWLAXI VI

T4877-1; T4877-2 & T4877-3. e
10.  WARPAGE SHALL NOT EXCEED 0.10 mm.

PACKAGE OUTLINE
32, 44, 48L THIN QFN, 7x7x0.8 mm
S_- o —
| 21-0144 | c |A

32, 44, 48L QFN.EPS
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