®

Eiipy
MPM3695-25 s&—#K Al i PMBus #:11
(A 4E R RIS, MPM3695-25 $2fit | —%&
SEREP YRRV TS 5, AT SEEEIA 25A I K g
HH, B R R R R,
BATE S MBNEE W EROEAT, JEE AT IRB AR
AL = ) B L
MPM3695-25 ¥/ MPS &4 12 k1E & Sl it
B (MCOT) #&iil, XFhizil ikt P m
Mk 5 e S AT B PR IR B % . PMBus 2 L2 it
S AEER I RN S S R A
MPM3695-25 BA ARy Uhge, f4EdfiRy
(OCP) , HEMHFY (OVP) , RIEMEP
(UVP) FiidiE £y (OTP) . MPM3695-25
B K PR B Mg b T AR T E AR, R
QFN-59 (10mmx12mmx4mm) 33,

MPM3695-25
16V, 20A, T B
H# PMBus 3 [1/) DC/DC H B
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mps MPM3695-25 — 16V, 20A, 7§ B {7 PMBUS #: 0¥ DC/DC HiyFA SR

THER
P REE % L
. QFN-59 A
MPM3695GRF-25-xxxx (10mmx12mmx4mm) L
EVKT-MPM3695-25-A \ \

* oo A7 HHE MTP A7 A2 B R IO BB R0 “x TRLRANT: O 1 F 2 -5t
ff. PRI 173 FLIOA6H 5y MPM36OSGRF-25-0022. 11 5 MPS Ay 52 Xt i0 e — e B i
.

Tk

MPSYYWWY
MP3695
LLLLLLLLL
25M

MPS: MPS R4}
YY: Y
WW: AR
MP3695: = fif i 5
LLLLLLLLL: $t%
25: =RV R 4%
M: e

P EL EVKT-MPM3695-25-A
EVKT-MPM3695-25-A Kit £, 75 (LA 7 1T 435 AU S ) o

# FEmils BiH HE
1 EVM3695-25-RF-02A MPM3695-25 APt i 1
2 MPM3695GRF-25-0022 | 1 MPM3695-25 ik 1
3 EVKT-USBI2C-02* f3E—A USB #% 12C Dongle, —1#f USB £ — R4k 1

A H 3 MMPSE W MonolithicPower.com ¥ S B3 i MP S43- 45 7 40 1 3% .

Input Power Supply

irtual Bench
L USB to PMBus Dongle EVM3695-25-RF-02A
| EVKT-USBI2C-02 . DEMO Board
= = 10-Pin Ribbon Cable
T - USE Cable EVKT-10-Pin- Ribbon Cable

L. EVKT-USB Male A-B Cable

Output

MPM3695-25 Rev. 1.01 www.MonolithicPower.com 3
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N/C
AGND
IREF
VOSNS-
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AGND
vce
BST
swW

sw

sw
sSw
swW
sSw
sSw
N/C

TOP VIEW
s x o Qo w 0
339828 §2HREs
e T T ] ] W
L N N
T J j\,‘ ‘ ‘ ‘j\’ [ a8
I —
e S N N N
F— oL S ot — 1
= - - (S
= - - - (—
r—J - [ | B [
L - ‘sw\ —
i p— —1
N | | N
r__ ‘ _ 7
‘ 59 ‘
ffffff \PGND‘ —— — — =
J sw ! lvouT L
[ | ‘ []
= r— (—
= | | C—
16 Lo R B B RE T 3
s RN RSN bty @
i O O e e T O S R O A
Z2 U U U U U U U U U U U Z
0 Q9 0 0 0 60 9 0 9 9 9 5
zZ Z2 Z2 Z2 Z Z Z Z Z Z Z
O 0O U 0O 0O 0O 0O 0O O O o

45, N/IC

PG
CTRL
ALT
SDA
SCL
VDRV
vce>
PGND
PGND

VouT
VouT
vouTt
VouT
VouT
N/C
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mps MPM3695-25 — 16V, 20A, 7§ B {7 PMBUS #: 0¥ DC/DC HiyFA SR

51 fThBe

ZFR ZF Eji:pa
2,6 AGND Analog ground. Reference point of the control circuit.
3 IREF Current reference output. Keep this pin floating.
4 VOSNS- Output voltage sense negative return. Connect directly to the GND sense point of
the load. Short to GND if remote sense is not used.
Output voltage sense positive return. Connect this pin to the positive sense point of
5 VOSNS+ )
the output voltage to provide feedback voltage to the system.
Output of the internal 3.3V LDO. The driver and control circuits are powered by this
7 VCC :
voltage. Must be connected to Pin 38.
8 BST Bootstrap. Keep this pin floating.
9-15, 58 SW Switch node. Keep them floating.
31-35 VOUT Module output voltage node. Connect with wide PCB copper plane.
18-28,
36, 37, PGND Power ground. This pin is the reference point of the regulated output voltage.
50, 51, Connect with PCB copper planes as wide as possible.
59
38 VCC> Input of driver circuit. Must be connected to Pin 7.
39 VDRV Decoupling pin for 3.3V driver power supply.
40 SCL PMBus serial clock.
41 SDA PMBus serial data.
PMBus alert. Open drain output, active low. A pull-up resistor must be connected to a
42 ALT .
3.3V rail.
43 CTRL Converter control. CTRL is a digital input that turns the regulator on or off. Drive
CTRL high to turn the regulator on, drive it low to turn it off. Do not float this pin.
Multi-purpose power good output. This pin can be configured as an output pin for
single-phase operation or an input and output pin for multi-phase configuration. A pull-
44 PG up resistor connected to a DC voltage is required to indicate high if the output voltage
is higher than 90% of the nominal voltage. Refer to the application section for detailed
configuration.
Passes RUN signal to the next phase. Refer to the applications section for
47 PASS : .
connection details.
Receives RUN signal from the previous phase. Refer to the typical applications
48 TAKE ) > .
section for connection details.
49 SET PWM signal. The set signal turns on the HSFET when a RUN signal appears. For
multi-phase operation, tie the SET pins of all the phases together.
Supply voltage. This pin provides power to the module. Decoupling capacitors are
52, 53 VIN required to be connected between VIN and GND. Connect VIN with a wide copper
plane.
PMBus slave address setting pin. Connect a resistor between this pin to AGND to
55 ADDR X X
set the address of this device.
Reference current output. For single-phase operation, keep this pin floating; for
56 ISUM . . :
multi-phase operation, connect ISUM pins of all phases together.
1,16, 17,
29, 30, .
45 46, NC No Internal Connection.
54,57
MPM3695-25 Rev. 1.01 www.MonolithicPower.com 5
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mps MPM3695-25 — 16V, 20A, 7§ B {7 PMBUS #: 0¥ DC/DC HiyFA SR

mARANFEE

5
T AV N 18V #u 6,a OB
sz (203 T -0.3v § V|N + 0.3V QFN-59 (1 0x1 2X4mm) """""" 17 . 3.4..°C/wW
(2) B NOTES:

Vaw (25n8) @ oo, 3V & 25V O et 5 Bt 6 1 BT .
VSW (25ns) .......................................... -5V § 25V 2) A 2 A R S
N OUT e 5.5V 3) RARUMFERRKLEE T (MAX) , Z5EIREEHEE 0 JA
VBTt Vsw + 4V MIABERE TA (8 AL RTASHRIE T 1B S FrESE D)
V 4.5V F PD (MAX) = (TJ (MAX) -TA) /0 JA 5. #id

Ccﬂ ................................................... . Bk VTR A SO R B, 5B S A I
CTRL Hji (IGTRL) weeeeeeeenirie e 2.5mA RS, Py B I Eh K T (5 B 4 5 A A AR R
BT HAB G R e -0.3V £ 4.3V 4) ARER & A TARR A ZINEIT .

-25-RF- s = 5N W,

Jiéiijj%%(TA - +25°C) 3) 5) {f EVM3695-25-RF-02A, 6 JZ PCB jE/~iR il =
........................................................................ 5w
L e 170°C
LR i AR 260°C
FEARBIRTE oo, -65°C % +170°C
T AERY
PEH L (VIN) e 4V %= 16V
BT LR (VOUT) covveeereeeeee oo, 0.5V £ 5.5V
ANEE Vo TR oo, 3.12V & 3.6V
CTRL Eﬁ(ﬁ (ICTRL) ......................................... 1mA
(2210 o) YO -40°C % +125°C
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MPM3695-25 — 16V, 20A, T /& §)# PMBUS 0 {) DC/DC HLyE#iH

AR

WRKHA Vin=12V, T, = -40°C £ 125°C, BRIEHHEH.

BH L | o | m | moct | e

Vin Supply Current

Supply current (shutdown) ’ IiN ’VCTRL =0V ‘ ‘ 2.5 ’ 4 ’ mA

Input Voltage

Inout voltage ranae v No external VCC 4 16 V
P gerang A With 3.3V External VCC 3 16

Output Voltage

Output voltage range(® VouTt_RANGE 0.5 5.5 Vv

Load regulation(®) Vout bc_Load | lout from OA to 25A 0.5 %Vout

Line regulation® VouTt Dpe_Line Vin fiom 4Vio 16V, +0.5 %Vout

lout = 20A

Current Limit

Valley current limit lLim Default setting 27

Min valley current limit 5

programmable value®

Max current limit 32 A

programmable value®

Low-side negative current

limit in OVP ILimM_NEG_OVP -13 A

CTRL

CTRL ON threshold CTRLon 2.04 2.2 \

CTRL OFF threshold CTRLorr 1.66 \%

Frequency and Timer

Switching frequency fsw Default Value 600 kHz

Minimum on time (©) Ton_MIN Fs = 1000kHz, Vo = 0.6V 50 ns

Minimum off time ©) TorF_MIN Vrs = 580mV 220 ns

Output Over-Voltage and Under-Voltage Protection

OVP threshold Vow | goyeult oeting (DANTOT= 44104 | 1159 | 110% | Veer

UVP threshold Vuwe ?g)fa”'t setting (DSAI3:21= | 750, | 70% | 83% | Veer

plax programmable OVP Vove max | D4N[1:0] = 11 126% | 130% | 134% | Vrer

pin programmable OVF Vove mn | D4h[1:0] = 00 111% | 115% | 119% | Vrer

plax programmable VP Vv max | DON[3:2] = 11 80% | 84% | 88% | Vrer

pin programmable UVP Vovemn | D9[3:2] = 00 65% | 69% | 73% | Vrer

MPM3695-25 Rev. 1.01
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MPM3695-25 — 16V, 20A, T /& §)# PMBUS 0 {) DC/DC HLyE#iH

BASAE (£%)
WM Vin =12V, Ty = -40°C £ 125°C, (RIEHHFEN.

2 i E i BAME | BEUE | BOKME | B
OSM threshold rising Vosm_Rise 104% VREF
OSM threshold falling Vosm_FALL 102% VRer
ADC®

Voltage range 0 1.28 \%
ADC resolution 10 bits
DNL 1 LSB
Sample rate 3 kHz
DAC (Feedback Voltage)

Range 500 600 672 mV
Feedback accuracy Vs Ty=+25°C 594 600 606 mV
Feedback accuracy Ves Ty =-40°C to 125°C 591 600 609 mV
Resolution® Per LSB 2 mvV
Fgedlgack voltage with margin VB MG HiGH 672 mv
high ©)

ll:)evszg?ack voltage with margin Vs e Low 500 mv
Soft Start and Turn On/Off Delay

Soft-start time tss 2 ms
Turn-on delay®) ton_peay | Default setting ms
Turn-off delay torr_petay | Default setting 0 ms
Error Amplifier

Feedback Current Ir8 VrB = VReF 50 100 nA
Soft Shutdown

Soft shutdown discharge FET ‘ Ron_piscH 60 Q
Under-Voltage Lockout (UVLO)

VCC under-voltage lockout .

threshold rising VCCuin Default setting 2.6 2.75 2.9 V
VCC under-voltage lockout .

threshold hysteresis VCChys Default setting 200 mV
(l;/lr:nvl(l)’lltpaug;[eprogrammable turn- ViN_oNMN | Vee= 3.3V 3 \%
Max input programmable

turn-on voltage VIN_on_max 15 v
(l;/lf;:nvl(l)’lltpaug;[eprogrammable turn- VIN_orF_miN | Vee= 3.3V 275 \%
Max input programmable

turn-off voltage VIN_OFF_MAX 14.75 \Y

MPM3695-25 Rev. 1.01
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MPM3695-25 — 16V, 20A, T /& §)# PMBUS 0 {) DC/DC HLyE#iH

B <4 CHARACTERISTICS (£%)
TWRZEMHN Vin=12V, T, = -40°C to 125°C.[RIERFHEH.

sY | ®ms |%# | moME | | Bkt | e
Power Good
Power good high threshold PGuvih_i z:;tt]ic;(:;nztl)%wh[tﬁ (g]liho? )e fault 92.5% VRer
Power good low threshold PGuvtn_Lo ESttT;ognE[r)]Sla%T?foz;O:v1 (c)j)e fault 79% VRer
Power good low to high delay PGrq gg(f)%?lt setting (D1h[5:2] = 2.0 ms
Power good sink curent Ves [lro=10mA 03 | v
Power good leakage current lpc_LEAK Veg = 3V 1.5 MA
Vin = 0V, pull PGOOD up to

Vor_100 3.3V through a 100kQ 600 720
Power good low-level output resistor, Ty = 25°C Iy
voltage Vin = 0V, pull PGOOD up to

VoL_10 3.3V through a 10kQ 700 820

resistor, Ty = 25°C

Thermal Protection (TP)
TP fault rising threshold ©) Tsp_Rise Default setting 145 °C
TP fault falling threshold ©) Tsb_Fal Default setting 125 °C
TP warning rising threshold ©) Twarn_rise | Default setting 130 °C
TP warning falling threshold © Twarn_Fal | Default setting 110 °C
Min TP warning temp © Tsp_WARN_MIN 35 °C
Max TP warning temp © Tsp_WARN_MAX 160 °C
Monitoring Parameters
gé’ctﬁgc"yo'tage monitor Mvour acc | V0=0.6V 2% | 06 | 2% | V
Output voltage bit resolution 1.5 mV
;):;E#;Cc;g)rent monitor Miout Acc ?20:210 .iV, fs = 600kHz, -10% 20 10% A
Output current bit resolution® 62.5 mA
Input voltage monitor accuracy Min_acc -2% 12 2% \Y
Input voltage bit resolution() 25 mV

MPM3695-25 Rev. 1.01
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mps MPM3695-25 — 16V, 20A, 7§ B {7 PMBUS #: 0¥ DC/DC HiyFA SR

AR (4239)

WM Vin =12V, Ty = -40°C £ 125°C, (RIEHHFEN.

sY L | BME | R | B | B
PMBus DC Characteristics (SDA, SCL, ALERT) ®

Input high voltage ViH 21 V
Input low voltage Vi 0.8 V
Output low voltage VoL loL = 1TmA 0.4 V
Input leakage current lLeak SDA, SCL, ALERT = 3.3V -10 10 MA
Maximum voltage (SDA, SCL, Transient voltage includin
ALERT. CTRL)g ( Vi | 9 9 03 | 33 3.6 Vv
Pin capacitance on SDA,SCL Cein 10 pF
PMBus Timing Characteristics”

Min operating frequency 10 kHz
Max operating frequency 1000 kHz
Bus free time Betw.e.en stop and start 4.7 us

condition

Holding time 4.0 us
Repeated start condition set-up 47 us
time
Stop condition set-up time 4.0 us
Data hold time 300 ns
Data set-up time 250 ns
Clock low time out 25 35 ms
Clock low period 4.7 us
Clock high period 4.0 50 us
Clock/data fall time 300 ns
Clock/data rise time 1000 ns
NOTE:

6) HEIHRIF.

7)  HETHRIE, REAEFEHR. ESERMEIEHR L -S4
MPM3695-25 Rev. 1.01 www.MonolithicPower.com 10
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MPM3695-25 — 16V, 20A TlH™ /B )% PMBUS 3O { DC/DC HyEiis

163

WAL A Vin=12V, Vour=1.8V, Fsw=600kHz, Ta=+25°C, [&IEAFEH,

Efficiency vs. Load Current

Power Loss vs. Load Current

100 6 | T |
95 5 Vin=4V,Vo=0.5V,Fsw=600K
~ 90 /o = = =« =Vin=12V,V0=0.5V,Fsw=600K
= 85 } 2 .
5 80 / |- B.\ 5 4 Vin=16V,V0=0.5V,Fsw=600K -
4 / - [72]
W : | o
5 75 . | | \r’i 3 3
E O s i .
1} 65 ; Vin=4V Vo=0.5V,Fsw=600K | = 2 77
60 |y—— = ° °Vin=12V,Vo=0.5V,Fsw=600K _ Q ,/
) 1 - 7
55 |+ Vin=16V,V0=0.5V,Fsw=600K | o
l l l l —
50 0
0 5 10 15 20 25 0 5 10 15 20 25
LOAD CURRENT(A) LOAD CURRENT (A)
Efficiency vs. Load Current Power Loss vs. Load Current
100 7 | | |
95 — 6 | Vin=4V,Vo=1V,Fsw=600K
. 0/ Y —_ s = - Vin=12V,Vo=1V,Fsw=600K /
g 8 ; - s 5r Vin=16V,Vo=1V,Fsw=600K -]
o oy 1 & -
w 75 + | -/
g 70|+ E 3
E w
i 65 Vin=4V,Vo=1V,Fsw=600K __| % 2
60 =+ =Vin=12V,Vo=1V,Fsw=600K — a 1 {2
55 Vin=16V,Vo=1V,Fsw=600K — = =
50 ] ] ] 0
0 5 10 15 20 25 0 5 10 15 20 25
LOAD CURRENT(A) LOAD CURRENT(A)
Efficiency vs. Load Current Power Loss vs. Load Current
Vin=4V,Vo=1.8V,Fsw=600K
< / o= \\ g | vier2vvostevFsweeok
> 90 : —_—— g Vin=16V,Vo=1.8V,Fsw=600K
o g ¢
85 | ”
O & 3
E / Ve = ;
L 80 — Vin=4V,Vo=1.8V,Fsw=600K 3 -Z
] = -+ Vin=12V,Vo=1.8V,Fsw=600K o . /
75 1 e
Vin=16V,Vo=1.8V,Fsw=600K :/T/
70 | | | o L=
0 5 10 15 20 25 0 5 10 15 20 25
LOAD CURRENT (A) LOAD CURRENT (A)
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SR REAT M (222
TR V=12V, Vour=1.8V, Fsw=600kHz, Ta=+25°C, Ik AHEH .

100
95
90
85
80
75
70
65
60
55
50

EFFICIENCY(%)

0.5
04
0.3
0.2
0.1

-0.1
-0.2
-0.3
-0.4
-0.5

REGULATION (%)

LOAD CURRENT (A)
N N N N w
[&)] o (&) o ()] o

o

Efficiency vs. Load Current

.—-—lo-.!-.-.-
—~ :
/
= + =Vin=12V,V0=3.3V,Fsw=600K |
— Vin=16V,Vo=3.3V,Fsw=600K —|
| | | |
0 5 10 15 20 25
LOAD CURRENT(A)
Regulation vs. Load Current
Vin=12V,Vo0=0.5V,Fsw=600K
Vin=12V,Vo=1V,Fsw=600K ]
Vin=12V,V0=1.8V,Fsw=600K
o \/in=12V,V0=3.3V,Fsw=600K |
Vin=12V,Vo0=5.5V,Fsw=600K _]
-, 2 — N
/ _ E———
- . N, \_
/ / : \\
// b
/ N
/7
0 5 10 15 20 25
LOAD CURRENT (A)
Thermal De-rating vs. Ambient
Temp@200LFM Air Flow
\
N\
b
\ ‘\
- = . N
Vo=5.5V «
[ = = V0=3.3V ]
Vo=1.8V
— Vo=1V

V?=0. 5VI

40 -20 O 20 40 60 80 100

AMBIENT TEMPERATURE(°C)

POWER LOSS (W)

REGULATION(%)

(A)

10_U1/10_U2 CURRENT

Power Loss vs. Load Current

9
| | | |
8 F = ¢ Vin=12V,Vo=3.3V,Fsw=600K —
7 Vin=16V,Vo0=3.3V,Fsw=600K ——~
6 1%
5 P
4 -
3 -
2 P s
%

1 ="
0

0 5 10 15 20 25

LOAD CURRENT(A)
Regulation vs. Input Voltage

0.5
0.4
0.3

0.2
0.1 P

0 | ——
02 e Fyll Load,Vo=0.5V,Fsw=600K

e U1l Load,Vo=1V,Fsw=600K

\-

1IN

-0.3 Full Load,Vo=1.8V ,Fsw=600K —
04 === Full Load,V0=3.3V,Fsw=600K
0'5 = Full Load,Vo=55V Fsw=500K
4 6 8 10 12 14 16
INPUT VOLTAGE (V)
Current Sharing
30
25
20
15
10
5 lo_U1l |
— 0 U2
0
-10 10 30 50

LOAD CURRENT (A)
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mps MPM3695-25 — 16V, 20A 7§~ B {7 PMBUS # 0¥ DC/DC HiLjFfHE bk

A M RR R (49
TRZAEA: BAH, Vin=12V, Vour=1.8V, Fsw=600kHz, Ta=+25°C, [RIEHHIEH,

VIN Start-Up VIN Start-Up
0A 25A

CH1:Vour | / CH1: Vour / |
vidiv. tvidiv. [P /____‘___.__._z

vl

CH2: Vin cHzvn ,
Svidiv. 5Vidiv. -
CH3: Vsw CH53\; IX;:"
5V/div. ’
CH4: |0.UT CH4: lout j ]
2A/div. 20A/div. D)
2ms/div. 2ms/div.
VIN Shutdown VIN Shutdown
0A 25A

CH1: Vour — 2 CH1: Vour

1Vidiv. 1Vidiv. [D‘_“"\
CH2: Vin
5V/div. CH2: Vin
5V/div.
CH3: Vsw ! - CH3: Vsw
5vidiv. || 5vidiv. | \
CH4: lout : CH4: lout ‘.\ ]
5A/div. . 20A/div. [ P
40ms/div. 200ps/div.
EN Start-Up EN Start-Up
0A 25A
u ——y ) e e e
/ j / j
CH1: Vour / CH1: Vour /
widiv. P | widiv. P
I CH2: Ven I [
cH2: ven P 2vidiv. [P ' | ‘ NN
= * I
CH3: Vsw CH3:Vsw | . ” ‘ ‘ ‘ ‘5 ‘
5V/div. 5V/div. ‘
CH4: lout _ CH4: lout
20A/div. | _ 20A/div. | H
1ms/div. 1ms/div.
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MPM3695-25 — 16V, 20A TlH™ /B )% PMBUS 3O { DC/DC HyEiis

mes

A M RR R (49
MR R: BAH, Vin=12V, Vour=1.8V, Fsw=600kHz, Ta=+25°C, [&IEAHIEH.
EN Shutdown EN Shutdown

lout=0A lout=25A
] ey | [ 4
! + t
CH1: Vour i CH1: Vour
widiv. ° ; widiv. P
CH2: Ven
2VIdiv. CH2: Ven
2V/div.
CH3: Vsw vt CH3: Vsw
5V/div. 5V/div. " \
CH4: lout CH4: lout t i
20A/div. 20A/div. o \
40ms/div. 400ps/div.
SCP Entry SCP Entry
lout=0A lout=0A
4 4 E
CHA1: Vour L CH1: Vour D}-j {
wvidiv. P r“J = L‘“ L— = widiv. T T L_
CH2: Vin cHzvn ||
10V/div. 1ovidiv. P
CH3: Vsw
5V/div. : > CH3: Vsw s e
CH4: lout | ‘ SVidiv. | I
20A/div. R | Gl o I
10ms/div. 10ms/div.
SCP Entry SCP Recovery
lout=25A lout=25A
e Sl i I
:- ‘ : q q W L]
CHA1: Vour CH1: Vour
widiv. P = L-‘ L—' L—; widiv. P
CH2: Vin
10V/div. cHzvn P
10V/div. |
CH3: Vsw CH3: Vsw
s5vidiv. | I 5V/div. |
CH4: lout ;
20A/div. f | ‘ | CH4: lout I |
10ms/div. 10ms/div.

MPM3695-25 Rev. 1.01
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mes

JRIPERE

MPM3695-25 — 16V, 20A TlH™ /B )% PMBUS 3O { DC/DC HyEiis

P (%)

MR R: BAH, Vin=12V, Vour=1.8V, Fsw=600kHz, Ta=+25°C, f&IEAHIEH.

SCP State Steady Ripple
lour=0A
= —
CH::Vour | ] ﬂ ﬂ ﬂ FL cht: | 5
| } { I ]
1V/div. I [ | | T Vout/AC | L Y e il i P P e e |
' 20mV/div. |
CH2: Vin
10V/div. ] I I
CH3: Vsw . i o CH4: lout
5vidiv. 1| ] 5 Il | 10A/div.
CH4: lout I | i i | 13
20A/div. [ | /| /| /| W
4ms/div. 2ps/div.
Ripple Load Transient
lout=25A 6.25-12.5A, 2.5A/us
o u
cHt: | | cHi: |
(CLTCIN VeV aV eV oV aVaN aVaV aVaVaVave IR 'M
20mvidiv. | | | 20mvidiv. |
| | i .
| ‘
CH4:losr | CH4:lorr [
10Adiv. | | 5A/div.
2ps/div. 100ps/div.
Thermal 12V to 1.8V/20A
90.5°¢
Cee— e S °0C
MPM3695-25 Rev. 1.01 www.MonolithicPower.com 15
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mps MPM3695-25 — 16V, 20A 7§~ B {7 PMBUS # 0¥ DC/DC HiLjFfHE bk

A BB (4%
TRZAEA: XNAH, Vin=12V, Vour=1.8V, Fsw=600kHz, Ta=+25°C, [RIEHHIEH,

VIN Start Up, VIN Shutdown,
lo=50A lo=50A
4
CH1: Vour CH1: Vour
1V/div. 1V/div.
CH2: Vsw1 CH2: Vsw1
5V/div. 5V/div.
CH2: Vsw2 CH2: Vsw2
5V/div. 5V/div.
CH2: lour CH2: lour [ A \ BRI
50A/div. || ; L 50Adiv. | .
1ms/div. 400us/div.
EN Start Up, EN Start Up,
lo=0A lo=50A
CH1: Vour : :
vidiv. | P | cH1:vour
f u 1V/div.
cHz:Ven || CH2: Vex
2V/div. 2V/div.
R1: Vswi R1: Vsw1
5V/div. 5V/div.
CH2: Vsw2 CH2: Vs
5V/div. 5V/div.
CH2: lour CH2: lour
25A/div. 25A/div.
1ms/div. 1ms/div.
EN Shutdown, EN Shutdown,
lo=0A lo=50A
5 _l_'_ ; E. .E...‘ . ]
CH1: Vour u;-—-_“ CHI:Vour |, — \/
widiv. | A/CTVA S
CH2: Ven : - CH2:Ven ol i '
2V/div. 2V/div. ‘ ‘ ‘
R v rvewr | ORI
5VIdiv. sviaiv. - IR
I e 1010
vl LN
5V/div. 5V/div. }
CH2: lour CH2: lour |y :/—-——-
25Nd|v 25Ald|v L PP B o .. ol PR
200ms/div. 80ps/div.
MPM3695-25 Rev. 1.01 www.MonolithicPower.com 16
9/9/2019 MPS LHE R, LR . REFH, BRI .

. © 2019 MPS WAL o



mE MPM3695-25 — 16V, 20A T ¥ & f7 PMBUS #[1¥) DC/DC FHiE# S
) Ab )
LRI MERERR I (429
WK A: XAH, ViNe12V, Vour=1.8V, Fsw=600kHz, Ta=+25°C, [RIEAHFEH .
SCP Recovery SCP Entry
lout=0A lout=0A
+
CH1: Vour o CH1: Vour ;
vidiv. P fl f widiv. P Jl / /]
cHzvn | CH2: Vi
10vidiv. P 10V/div.
CH3: Vsw2 'm_ CH3: Vsw2
5V/div. 5V/div.
REF: Vsw1 REF: Vsw1
5V/div. 5VIdiv.
CH4: lout CH4: lout )
50A/div. / 50A/div. e e
10ms/div. 10ms/div.
SCP Recovery SCP Entry
lout=50A lout=50A
] | +
R e o
CH2: Vin I ’I‘ CH2: Vin m
1ovidiv. P I H 10V/div. II
REF: Vswi - _ REF: Vsw1 l
5vidiv. | | ; 5V/div.
CH3: Vsw2 ! CH3: Vsw2
5V/div. : 5V/div.
CH4: lout r A F | CH4: lour :
50A/div. X ; . ] 50A/div. L& A i
10ms/div. 10ms/div.
SCP State Steady
U
CH1: Vour
widiv. P i f N /| / R
CH2: Vin
tovidiv. P
REF: Vswi . i
5V/div. !
CH3: Vsw2
5V/div. K .
CH4: lout ' |
50A/div. ~
10ms/div.

MPM3695-25 Rev. 1.01
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mes

MPM3695-25 — 16V, 20A TH /B 1% PMBUS 3£ 0% DC/DC HjEith

JA M RE

P (2%

WK A: XUAH, ViNe12V, Vour=1.8V, Fsw=600kHz, Ta=+25°C, [RIEAHFEH .
VOUT Ripple@VIN=12V, I0=0A

CH1: I’Ww TN ﬁ CH1:
VOUT/A.C ' ] ! ] Vout/AC
5mVidiv. | 5mV/div.
CH4: |O-UT -------- CH4: loutr
25A/div. VAl A 25A/div.

800ns/div.
Load Transient @ 25%-50%,2.5A/us

CH1: \ s —

Vout/AC
50mV/div.
J L
CH4: lour
10adiv. P
80ps/div.

VOUT Ripple@VIN=12V, I0=50A

P AN

Vin = 12V, Vour = 1.8V, 10=40A, Ta = 25°C

124°C |

MPM3695-25 Rev. 1.01
9/9/2019

www.MonolithicPower.com
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mes

ThEEHE &

MPM3695-25 — 16V, 20A TH /B 1% PMBUS 3£ 0% DC/DC HjEith

vosNs+[

VOSNS-[

SETL

TAKH_

MPM3695-25 Rev. 1.01

9/9/2019

MPS EHfEE, ZEFRI. RER, B0 LEH.
. ©2019 MPS AU A .

IREF VCC VDRV VIN
1 1 Il 1
T T T T
REFERENCES
BIAS CURENT DO
GENERATOR >t [] BstT
CBST
< \VTEMP| TEVP MN1 |-—| 1 sw
SENSE L__I
SET|
s oW rwn_[] VOUT
DRIVLRS_I MN2
R XQr— [;:I
— ] sw
_ (I
P
O
] penp
15| _ISEN
18 ] rsum
TON Generator
o [\‘_ LS Current Sense
| L~ |:
- a cc2
Valley Current Limit Gm2 |
MASTER us
DETECTION
I
TAKE PASS |—RUN Y P
1 LoGIC In
i L
¢ B_
OneShot 2 T v
I [1pass
i > 2MEG
Slave fault
SYSTEM
CONFIGURE CONTROL LOGIC < VN
REGISTERS e VTENP
Slave fault
eLSUM. detect r
$ e 1sEN. [ 1rc
e EB EB s
FB MN3
REEs| MONITOR —|
NVM
LT
CTRL PS# AGND
www.MonolithicPower.com 19



mps MPM3695-25 — 16V, 20A ¥ B {7 PMBUS #:0¥) DC/DC HiJFAE SR

VFB+RAMP

VCOMP

COMP-OUT ﬂ

SET Jﬂ

RUN1

PWM1

PASS1/TAKE2

RUN2

PWM2

PASS2/TAKE3

RUN3

PWM3

PASS3/TAKE4

RUN4

PWM4

PASS4/TAKE1

0 t 2 3 t4 t5 6 t7 t 9 t10 t11

1: ZHITAERFE (133)

VFB+RAMP

12 113

veome —\
/\/\

COMP_OUT l

R | N | | |

RUN1 I

PWM1 | ‘

PASS1/TAKE2 ’_|

RUN2 |

PWM2

PASS2/TAKE3

RUN3

PWM3 |

PASS3/TAKE4

RUN4 |

PWM4 ——l

PASS4/TAKE1
t0 t 12 t t4 1! 1 17 k¢ 1 t10 t11 t12 t13
2: ZHITIERFE (BE)
MPM3695-25 Rev. 1.01 www.MonolithicPower.com 20
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meSs

MPM3695-25 — 16V, 20A TH /B 1% PMBUS 3£ 0% DC/DC HjEith

TAERHE
MPM3695-25 J& — sk & IE v 7 %, SR H
10x12x4mm QFN 35, $eftEi8 25A
B o X T H U R E  25A R A
MPM3695-25 1] Ll JFicE+s:, DR =
. MPM3695-25 3% F 18 & 5 i I [A]
(COT) ##l =, BFRSmMP. WER M
AIHARAE A ESR M & s 2 B 1 B A e
BT
ZHIIE
LA E R, — AT EZIE LA WA FEBE
o BT AR E) S5 oy e R . BTN R
B 244613500 7 YA MPM3695-25 12 Al & .
ZHAMCE N F A TAKE 511055 i s e E 4
ZHEHE. MPM3695-25 il 78 jE &t fe b
L TAKE 5| B FPRAS SRAS I L 32/ L& . BT f
FH) PASS F1 TAKE 51 BICAZR 7 ke (S
RN D o BJE— DR PASS 5] jEE
B [H] A TAKE 510

MCOT #:1E - =4

FHPAT LR ThRE:
e At PMBus # 1M ENIEERZE NFEE Ay
é\

o LR SETfES

o EHHZN, KIAMBTH RYHEAE

o I PG 5l TER B MU I i o4

o EREE—A ON Jiknf

e 120 RUN Al SET 15 5174 ON fika

o BNASUREEIL T IE I [A] LA CRAH S5 1 LR AL

o EH{PASS{5%

MCOT #:1E - ItH

MAHBAT BA T Tk

o #IT PMBus #3525k A FHH S @4

o MNIENiEL SET 55

o HEIT PG5 FHIKIE OV / UV / OT Wi
AR

e %Y RUN I SET {5 511 2 5) ON Jlikh

o ZNATAREILFIEET(A], DA OREE TR AR A
LI 5 3L B S AR AT A SR R A

o EH{PASS{5%

1368 7 MCOT #:4E. 7€ t0 %I, %4 (VFB
+ RAMP) [FZ&Z%H°F (VCOMP) UL FHS,
FHF=E SET fikef. A A4 # 2 t SET 15
S, EHEHRAHEAAN RUN 55 1 H AL
(MASTER) #&#hfE, Kt MASTER F#477F
il FET (HS-FET) . [Al, ‘&1 PASS 5§
bR e R Rk, R AR 4 SLAVET 11
TAKE 5| .

76 t1 %1, SLAVE1 ) TAKE 5 BIE T FEus ik
iE RUN 5%, iX{i SLAVE1 fgfis%4% SET 13
SHTIFH HS-FET.

7F t2 W Z], MASTER MrBifi PWM {55 /) ON
) 3 B 91 H o W HS-FET. %A% 5 )%
ANHE, fit BRI AE, PWM (551F
T [A) 2 [E E 1. REAE  5 30 B [A)AR 5 B AH A0S
FLREAT IO s AR OR5 A 22 1] () F S50 o

£ t3 W%, (VFB + RAMP) & T & 3
MASTER FrEti1Z=% ¢ (VCOMP) IR, R
H SLAVE1 H—1MHXM RUN 55, Hibesr
FFH HS-FET. Frfa HAWRY B #2850t SET 15
5. [N, SLAVE1 fE PASS 5|l Fr7 A — AN
JE B FE Bk, AR 4y SLAVE2 [ TAKE
g1

The MPM3695-25 {##f FidizfmRAs, RAH7E
SE [ F AR (R BB L HS-FET.  #AE1M
FH: 4%, RUN 55 eG4 k. dkidsisd
PASS / TAKE T3 4k%:. 4 SET {5 5 &4
i, RAEWHEBEE (RUN 55) KA S
I FF HS-FET,

MPM3695-25 %2251 MCOT #%4, wszHifkb
MR BES N . SRS, 7E S B A
] BB AR B SET 559 (3 0LE 2) .
U, AR LR @ s R AL B A, I/ Mb F 3R
e A WA A W 25 . P T MPM3695-25,
SET fk#fLLi/)s 50ns Halb&Er=4=, B, ZERi—
I B G, Stk 50ns G FFE F—4H.

MPM3695-25 Rev. 1.01
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mps MPM3695-25 — 16V, 20A ¥ B {7 PMBUS #:0¥) DC/DC HiJFAE SR

21 (RAMP) #M2

WIE A E RAMP M2, MPM3695-25 A ifi{f{#
HZ% ESR Fg#&imit EA#RM N iR E T/E. W
TR RME R N R A — AN =M RAMP {55
SNt FB{55 L. —H RAMP + FB [4% REF
=5, =/ RAMP {5545 EFF, FF/=
A SET fikaf. RAMP {55 ) ETHi ] 2 & 5
. RAMP fMERylEE R @I DOh [3: 1]/
PMBus @& ik#, DSCRRBERE. etk
A h RS B (B AFE . BOR RAMP
SRR E e, BARBESmN RS,

RZ IR Rk, B ERE AR %
FrUEft A RAMP Mk .

MPM3695-25 Rev. 1.01 www.MonolithicPower.com 22
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meSs

MPM3695-25 — 16V, 20A TH /B 1% PMBUS 3£ 0% DC/DC HjEith

LR B
TR %

PMBus MPM3695-25 1£ % 3% 214 T # At o il
CCM B MBS TAEM R . MPM3695-25 4111
PP AR LR . B TAER ORI AT %
Al PMBus 3£ F .

ﬁtﬂ REBE

AN S 5 FEL B 2 s s R T B OE 4 Y R T I
?fﬁ &@?EEBH{ETW?E NV ARG TE

0_'6 xR, (k)

°o (1)
Hor Vo R HE IR, s SO A 2
2 e :

Rz(kQ) =

__Ry 2

Gre " R,+R, @)
N T ARA SRR N, T R A g
(CFF) 5 R1JFBE. £ 1501 7% L
F, S 4] 2 5t EEL BEL R RT3 L2

1AM RE
Vo R1(kQ) R2(kQ) Crr(nF)
0.9 0.5 1 33
1.2 1 1 33
1.8 2 1 33
3.3 453 1 47
5 7.32 1 47

MPM3695- 25 J‘Eii PMBus & {1 1 4 2 11 % Hi FE
JEo BAh, @it PMBus i PMW 2 i 88 (1)
Fie =i (VREF) » A DATE— & Yol R
i HEE. ZHHEERERAEN 0.6V, AIfE
0.5V % 0.672V Z A1 . XT-45 5 1 [ 45 L B
WA 2%, % LR A B PR AT R PR i A 20 3a Fla 2t
3b e

v, = 0.672 (3a)
GFB

o,min = 05 (3b)
Y GFB

it PMBus Xiffith Ha IS #EAT e, 7 ZLEAE L
AN B R

1. ¥ AKX 2 iHHEH G HE AN F A7 &
VOUT_SCALE_LOOP (29h)

2. K W o B K @45 N F AR
VOUT_COMMAND (21h)

Vrer 2 AR P55 H Ry 2 F1 Ges H 8 58T

I FKs 27 47 %% VOUT_SCALE_LOOP (29h) #

BAS@EIE AKX 2 7HER Grs AHULECHIME, WIW]

PLiE S PMBus W40 far H HLE

X752 PMBus £ IR H,  BRIEH

VREF = 0.6V, MPM3695-25 T {E/EEFIAE L,

FR4E 2~ 2 1 e S ot FEL B

L/ OEz)

BJazh (SS) Wfjalny L
SS If Al 2 =)

Wit E 535 (Pre-Bias Start-Up)

MPM3695-25 I DL7E i H F s g B 1% IR R IE B
W T B sh. WIRLE S 33 ] 6 H 4 T
BIEAEIE, WS AR e q Rk i 2A H, B
PN S AT FB 9] B b ks 46 B H
i

R R

1 558 3 CTRL 5| il 1k MPM3695-25 5 41, &5 Fr
W Ny R RO AR R BRI LR,
AN FF S ZB 4 W7 . S BELESWAHIGND 2 [8] 1)
JCEFET S, DUHf H A a8 R . ACEFET
(L SmE L PHA60 Q. — HFBHEMKE %
HIHHEER10% LT, BEFETRMA.,

Af Ll i MFR_CTRL_VOUT (D1h) i 4 )5 H
% Mk I 8

if PMBus 4ifi. ZRik

MPM3695-25 Rev. 1.01
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meSs

MPM3695-25 — 16V, 20A TH /B 1% PMBUS 3£ 0% DC/DC HjEith

A AL fLfRY? (OCP)

MPM3695-25 .45 F b B 50 A6 I A0 o) 4 A2 1F B IR
I 1) R 1

MPM3695-25%& {4~ HL B A A E HL i FR 1) (el
HERDThEE) .

RS ASEITRET (D7h)

FELS-FET S@R A WA, /R8s F i 4l A 1
HiR I A WS . I SR AELS-FET 5@ R 45 3 1) ok
Kt B, WA R YFHS-FET S8 .. R 46
MBES3140C% A, Mifh & OCP.

FEXE R A B BRI LN, G R AR AR
TRIEGRS (UVP) BIfE, WMPM3695-2537 R
BEAN IR AR

ik ’XOCPJ5, MPM3695-25:2i# ANHICCUPH =
e, BURTHARNE. MiZEERN
&, —H8E, FHEH HMPM3695-257 £ )
VeeE CTRL.

] L A A7 4% D7 oot HLES s A A e O R A 24T
GiRE, XA AEAS TN A AT 2 AN R AT v LR AT
AR E RS RRAE

A FELURK FRL AL PR

M LS-FET 3 1 ik T2 /7 4% D5h [2]i%
B R RIRE, #SECH L LS-FET —B
i 1] CABR il B gt . AT LLIMIL %5 /7 2% D5h [3]%
B,

RIERYF (UVP)

MPM3695-25 ik FB 51 s i s, PG
MR ERE L. W FB HJERFZE UVP BELLR
(il 3 % 17 % VOUT _UV_FAULT LIMIT i
B, Nfik UVP. fii’k UVP 5, MPM3695-
25 #k N\ HICCUP 4, BBk T
PMBus & #. EiEm, —HBE, EHEH
MPM3695-25 7 % 5 ¥ g s) Vec @t CTRL.

TERP (OVP)

MPM3695-25 i it Hi fH 7 K28 AL FB 5] s 3
R, DG ERE L. A< OVP HHE £
5 B, 1 D - T < S
VOUT_OV_FAULT_RESPONSE #4} .
HH g A (OSM)

M R 2% R 5 % LA HAK T OVP
fE R, MPM3695-251F AXOSM. fi &k OSMJ5,
MPM3695-25 LA #|CCMiz 7. *4HS-FET &
FrSaERr, MPM3695-25i8 HOSMEE .

TERY (OTP)

MPM3695-25 W54 45 i . i g s dd W (b
24728 OT_FAULT _LIMIT #8) , Ul 2%
A HICCUP =@ e i, HEARERT PMBus i%
B EER, —H80E, EHEH MPM3695-25
FHEE ¥ )55 Vee 8L CTRL.

BIREFHER (PG)

MPM3695-251 — /™ I W i 2 5 1B (PG)
M JF I 5 5 50 . " bLIE i FOE
MRF_CTRL_COMP (DOh) j [0] A PGH|
Bic B 08 5] BB N S 5 . T A
B, PG| BB E 51 B X 2 4
BE, PGHIIHIRIACE RN K 5, DR
TMAH . A AE AT b fEL R GEH 100k
Q) K PGH| il Hr EVCCE ML LY, HIE/NT
3.6V.

— FLA N\ H K i i EIMPM3695-25, PGt 2 4
oMK . M FB M OE & B OHF 4 O
POWER_GOOD_ON# & (B fH, bAKZ&i %
1 #MFR_CTRL_VOUT# & IR 5, PGHIH
Wibim

R R AEAT T, PGHUE MR HLCF, ik
MR e (Fldm, UV, OV, OT, UVLO
%) o PGBUEAMKHTE, BRAEWIMEH K
JEEN, A RE PR A =

11 5 A N HL Y G 1 I MPM3695-25 4 i, PG
BUERESF . PGHLRF BRI Z A8 R
n & 3 it N .
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MPM3695-25 — 16V, 20A TH /B 1% PMBUS 3£ 0% DC/DC HjEith

(mA)

I_PG

0.6 0.65 0.7 0.85 0.9

0.75 0.3
V_PG(V)

K 3: Power-GoodH i vs. Power-Good H &

LT YNGR

Bof s B 80 2% R B N LR A AN TR 2R 1), DRI 7R —
N ACH P AL B AR, [FIB 4ERF
DCHINHE. i F P & S Al SRS B FE T R
TEAT RIS, AR ATRESEITING| B E .
H 2 B IR LR AR K, HEFR A A XERFIX7R
PR RS, BOAEN7ER T8 FIR R
BBl YA 425 .

FEL 25 2% [ S0 LA A0 R A0 2 o 2 45 2 P K

M A AR

S th LA AT R B R . P R A
#E POSCAP. fifi ]/~ 3K 8 ffi Sff H B 4L
P

AVour = Vour x(1- Yo

@)
Fow xL \

8xFgy xCoyr

UT)x (Resr +
N

F A S HLE 036 1 H.

PR R RIS, PR AL B pT 22
7, R RS R R R G R
Sy A2~ 3 9 A 55 A Y A e S0«

AVour = ;/OUT x(1- VOUT) 9)
8xFgy” xLxCoyr Vin

POSCAP fE I MR AL (1T T 252 ESR,
DAL L Y P 0l ESR R R E
HFRIALEE L, e 20 R] 22 2K 03 oL

VOUT VOUT
AVWT:EWXLXM— VIN)xRESR (10)

NSO, P A RSB 1oy, = oy x \/Vouum_vo_usn @)

2

SRS EZEVIN = 2VOUT, Hrt: |g = ouT

NI L, 15 IR AIE RMS HL e f5e K 0 2K

CEN e SO NG R
M\ LR RO R A T N PR S . IR
T8 A A AT A N PR PR S0 SR LR A

Vin Vin

HFIARSRSMAHIRLE: AVl == lour

sw X Ciy

BIME LK AAE VIN = 2VOUT, Hidr.

1

Vour % Vour
(1- ) (6)
V

IN

|
AV = —x—T (7)
N4 Fgy xCy
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mE MPM3695-25 — 16V, 20A ¥ B {7 PMBUS #:0¥) DC/DC HiJFAE SR

PCBAiJR{5m

PCBA Xt FICTAERIFE e tE =R EE, NIk

Bl ErERE, E NG LR R

1. B\ P& s R ] gE S L VINAIPGND 5
J#, 5MPM3695-25787E 7 — = . NVIN
FIPGND K T A A, AR K PR FE Hb B A1 2
A FE

2. FEREHEED1emARMVIN Z5L, Bk
K BIR R t 9 2 H N K v R SR R R S R

I
(=)

3. AGND5PGNDH#H iz

4. (EGND 5| FAIPH L5 E A2 9% (¥ H GNDL AL,
LA K PR SE b ot A1 7 2E BELTURT AL

5. ISUMELIIAIAeRL. fEZAMHBCES, ISUM
L NEE B VINF A Ak o R g JeE 4 A
AL
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BN A
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1 25v
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CcTRLO

PG O
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scL O
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SET
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Vout

BST ourl
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2K 2 33nF
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6.3V
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220uF
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Figure 5: Typical Circuit Vin=12V, Vour=1.8V at 20A Output

Vout

Vo Rq(kQ) Ro(kQ) | Crr(nF)
0.9 0.5 1 33
1.2 1 1 33
1.8 2 1 33
3.3 4.53 1 4.7
5 7.32 1 47
1%; é 481 8
jiis VIN TAKE  BST ouhy=3 l
u < Cs
1% MPM3695-25 | ) ‘jO"F
C 43 SW C '
CTRL 58 Courn
VOSNS+ > 100uF
6.3V

ALTE O

scL O

sbA O

& 6: $1E B EE Vee= Vin =3.3V, Vour =0.9V, %N 20A

100uF
6.3V

| Couts +] Courc

220uF
6.3V
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481 8
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49 47 [ 1828,
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4 4 VIN TAKE BST ounl;
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PMBUS #1780
PMBus 5 474 L 1

B M2 (PMBuUs) & — R WL £f 47 4%
I, mdEs (SDA) MR sk (SCL) 4.
MR “ANT B, ZRER AN SR R
HER LR, FWAER SCL 155 A& ihht
HHEFEERFS . BT 12C #/F .
MPM3695-25 # [1/2& PMBus MHL, bR
A C100kHz > F0 P 3 £ X ( 400kHz Al
1000KHz) . PMBus % H{# B fif ok 77 S o B
RiE M.

Ttk

17 B L [F]—/NPMBus # £ 1~MPM3695-25,
i#% {8 F ADDR 5| A MPM3695-253 47 14 4% Hiu 1
“wfE; ADDRG| 10 u AR HRIMH . /EADDR
S| IAAGND Z [a)iE#:— /N fH, LA EADDR
W R . i N ADC 4 5| R 1 1% B PMBus
Hihlk. ADDR|JHl & 2 0 L B 16 S Hudik .
MFR_ ADDR_PMBUS (F1h) Z¢f£ 2w H T LA
75 A B PMBusit il .

WeFEhE 5, BEAS oA AR I H B AT TR R AT
ME— Lk

#2878 7 ADDRHFH{E 5PMBusihE 9% &R o

#* 2: PMBus HMuht vs. ADDR HEFH

RADDR (kQ) B bk
4. 99 30h
15 31h
24.9 32h
34. 8 33h
45.3 34h
54.9 35h
64.9 36h
75 37h
84.5 38h
95. 3 39h
105 3Ah
115 3Bh
124 3Ch
133 3Dh
147 3Eh
154 3Fh
Ja A k%A

Fi&# K H START/STOP {55, 7~ PMBus i
FERT TG R ZE R, START 264558 U SCL & H
P SDA {55 R P MR HL Y. STOP Sk 5E
XA SCL i i SDA 135 MAIK B S48 g e v
(LK 8) &

F &4 N SCL I Bh, FETE SDA £k R4
AL/ B 7 MAE R/W. SDA £ DL 8 fir 5 A4k
o MANBHE T )RR AN B

PMBus ¥ 3kt P
MPM3695-25 5 #iif 75 £ 5 21 26 4F, A RPMBus
Huht, 2577 2% kb 7 = R0 B B 0 5 T BE 7
o WA FET G, MPM3695-257E 51 i) 4
ok 3 14D e B T S 1A B2 A SDA LR SR Hf N . A 2L
PMBus i 1 i% # MPM3695-25. MPM3695-25
fE LSB % W B N B W AT HE OH .
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Wi EA TESEEUH IR R I%, BOE7E S5 N BAIA] B AS 28 Lk
MPM3695-25 | (174 PMBus 45 # i il 5 JEF] MPM3695-25.
R Z PN TE B STt LA T B B2 HLE MPM3695-25 i fl PEC 52715 KAl
s fHHPECKIEFT MR s R, BB T R RS, Wf
i HHPECHE S 771 FHUR e U AR ) PEC =5 AS IEHf,
i HHPECE N ¥ e Al LAy e EE . 1R MPM3695-25 1
i HHPEC 1B 77 EE N KIER PEC FHAIEM, W A%
HIPECE & wma A ATiZ@2) , HRERSKHE. 4
i FHPECiz B #ir 4 A, ENLA PLERF RESRAKE PEC %71
i FHPEC#E4T H 525 1EH B 1 — 4 2] MPM3695-25.
PMBus /& 288 S #& PMBus%#imi R it (ARA)
ETNHE a-g H, TTHEMNHRICRRNBL T PMBus Z& i i 31 CARA) & — ANREiE
IEAE BN IR A] S48 B 5 B T s 2R s MPM3695- Hb, RERFENLATPUER bk e R S 2 8
25 IE/EK AN Sk o (G WA W £ o ML 5 s FE A4 v O 5 | >R B
S = E Ak B2 a1 H) PMBus ALERT 3lJ1. LA Wy
Sr =5 FFE & i, EAHLE A PMBus #2107 15 808 H PEC #iX
P ={5 1k 2% BT ERE FABHEE.
Ii=iiﬁﬂﬁ FEHUE sk sk 2 Ox0C. {Ff] 245 PMBus
W =5 f7 EARAE TR A an 7 AR N B
A =NZAL (0) FATH 7 A MSB ik [Bl. AR LSB {H, AILL&
A = (1) 1 50 0. HLIBEIR I 5t 15 b B A A
“A” 3% ACK (M) fir. E- & Mk RNJF AR BEAL AR OR AT
FIRIE[ TS, W) ACK ALIEH AfIE P 2% LA R TTR G PMBUs 24045 2 9E2 1R
(B4 0) . (B2, =l gl HENEE . ERHER T, B RS %
I, B A TR Z 1, & BRI BRI RIS M R B2 AL, R
NNA . WAL PMBus &4 (55 . WRFEHAI
WAL T (PEC) PMBus %} iimﬁk%i& EJ%?liéilinﬂﬂ
MPM3695-25 PMBus 122 113 74 Fll ¥4 (0,4 15t ﬁ FEIPTA T 225 2 e P SR S

& (PEC) #¥i. PEC F7iH MPM3695-25

-
1
1

o

START ADDRESS RAW ACK DATA ACK DATA ACK STOP
CONDITION CONDITION

& 8: i@it PMBus #0347 8iE 5 #
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a) Send Byte and Send Byte with PEC

1 7 1 1 8 1 1
| S | Slave Address |Wr| A | Data Byte m P |
1 7 1 1 8 1 8 1 1
|s| SlaveAddress |wr|A| DataByte |A| PEC  |A]|P]|
b) Receive Byte and Receive Byte with PEC
1 7 1 1 8 1 1
|s| SlaveAddress |Rd|A| DataByte |[A|P]|
1 7 1 1 8 1 8 1 1
|s| SlaveAddress |[Rd[A| DataByte |[A] PEC  |A|P]|
c) Write Byte and Write Byte with PEC
1 7 1 1 8 1 8 11
| S | Slave Address |Wr| A | Command Code | A | Data Byte | A | P |
1 7 1 1 8 1 8 1 8 1 1
| S | Slave Address |Wr| A | Command Code m Data Byte m PEC m P |
d) Write Word and Write Word with PEC
1 7 1 1 8 1 8 1 8 11
|s| Slave Address [Wr[ A | Command Code | A | DataByte Low |A| DataByte High [A|P |
1 7 1 1 8 1 8 1 8 1 8 1 1

|s| Slave Address |Wr| A | Command Code |A| DataByteLow |A| DataByteHigh [A| PEC [A]P]|

e) Read Byte and Read Byte with PEC

1 7 1 1 8 1 1 7 1 1 8 11
| S ‘ Slave Address |Wr‘ A ‘ Command Code m S | Slave Address ‘Rd‘ A | Data Byte ‘ A ’ P ‘
1 7 1 1 8 11 7 11 8 1 8 1 1

|s| stave Address |wr| A | Command Code |A| S| Siave Address [Rd|A| DataByte [A| PEC |A[P|

f) Read Word and Read Word with PEC

1 7 11 8 11 7 11 8 1
| S | Slave Address |Wrm Command Code m S | Slave Address |Rd| A | Data Byte Low | A |
8 1 1
[ DataByte High [A| P |
1 7 11 8 11 7 11 8 1
|S| Slave Address [Wr| A [Command Code|A|S | Slave Address |Rd| A [ Data Byte Low [ A
8 1 8 11
[DataByte High |[A|  PEC |A] P |

g) Block Read with PEC

1 7 1 1 8 1 1 7 1 1 8 1
‘ S ‘ Slave Address ‘ WrCommand Code Sr ‘ Slave Address ‘ Rd | A | Byte Count =N | A ‘
8 1 8 1 - 8 1 1
| DataByte1 | A | DataByte2 |A | ..| DataByteN |A|P |
1 7 1 1 8 1 1 7 1 1 8 1
‘ S ‘ Slave Address ‘ Wr| A |Command Code Sr ‘ Slave Address ‘ Rd | A | Byte Count =N | A ‘
8 1 8 1 - 8 1 8 1 1
| DataByte1 |A| DataBytt2 |A|..| DataByttN |A] PEC AP
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Bk

MPM3695-25 7t 4 #A8 FH BL 422 4% XK R 7m 5L b
i, PlanmE, B, hEMERE. BHEER
G5 KA 2 77T, kHIRMG, Tk R
o

JIT A e 5 RV U L P 32 ) S5 AR R AE O 3
1023 HITE RN .

AR AR SEPRMERE ROV EER K, A2 K E
ek A HE N SE PR fE -

Y = (mX +b)x10R (11)

le(Yxm-R—b) (12)
m

Horre Y R EEMAKE.

X R EMSERRE (A, V, W, oC%)
mOR R REL 2570, AN
b2t &, 251, HEHIAMDEEL.
ROBAHHRE, 179, MDA

MR TR TR, B, DhZME R,
ME— X AR m, bR ZEME. £2
FIH T MPM3695-25 T KIFTA 54,

£ 2: HEE LRI ERE
Commands m b R | Units

READ_IOUT

IOUT_OC_WARN_LIMIT
MFR_SPECIFIC_HYSTL
MFR_SPECIFIC_HYSTH

READ_VIN
READ_VOUT

VIN_OV_FAULT_LIMIT
VIN_UV_FAULT_LIMIT

16 0 0 A

32 0 0 \Y

READ_PIN 110|0| w
OT_FAULT_LIMIT
OT_WARN_LIMIT 2 oo °c

READ_TEMPERATURE

MFR_SPECIFIC_STARTUP_
CURRENT _LIMIT

MTP ZwF2

MPM3695-25 1 & MTP (X [AFLF) 5L

AR P BCE . MPM3695-25 HETA #: 15h

ks HE 4 (STORE_USER ALL) . ##,

WUEE LR 4 H % MTP $ et 7 g fe «
E7h(2000h)>E7h(1000h)>E7h(4000h)

MPM3695-25 f#] MPS GUI @it 4 i Eik E7h i
L % & I K H @ & S~ 15h
(  STORE_USER ALL > 3k 3 #f
STORE_USER_ALL #i% .

M MTP #:4wf2nt, VCC HEAfE< ik 5V,
IXEHEE B AT VCC EHT| a4 5V HEH
WHI B . MTP %6 f% 38 % 55 2 K %) 300ms.
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REGISTER MAP

Name Code Type Bytes Default Value (-0022 Part) MTP
OPERATION 01h R/W w/PEC 1 80h YES
ON_OFF_CONFIG 02h R/W w/PEC 1 1Eh YES
CLEAR_FAULTS 03h Send byte w/PEC 0 )
WRITE_PROTECT 10h R/W w/PEC 1 00h YES
STORE_USER_ALL 15h | Send byte W/PEC 0 -
RESTORE_USER_ALL 16h | Send byte W/PEC 0 -
CAPABILITY 19h R w/PEC 1 BOh
VOUT_MODE 20h R W/PEC 1 40h
VOUT_COMMAND 21h R/W w/PEC 2 0384h (1.8V) YES
VOUT_MAX 24h R/W w/PEC 2 0BBgh (6V) YES
VOUT_SCALE_LOOP 29h R/W W/PEC 2 01F4h (0.67V) YES
VOUT_MIN 2Bh | RIW w/PEC 2 00FAh (0.5V) YES
VIN_ON 35h R/W w/PEC 2 0010h (4V) YES
VIN_OFF 36h R/W w/PEC 2 000Fh (3.75V) YES
IOUT_OC_FAULT_LIMIT 46h R/W w/PEC 2 00E3h (54A) YES
IOUT_OC_WARN_LIMIT 4Ah R/W w/PEC 2 00D7h (52A) YES
OT_FAULT_LIMIT 4Fh R/W w/PEC 2 00AOR(160°C) YES
OT_WARN_LIMIT 51h R/W w/PEC 2 008Ch (125°C) YES
VIN_OV_FAULT _LIMIT 55h R/W w/PEC 2 0024h (18V) YES
VIN._OV_WARN_LIMIT 57h R/W w/PEC 2 0022 (17V) YES
VIN_UV_WARN_LIMIT 58h R/W w/PEC 2 0001h (0.25V) YES
TON_DELAY 60h R/W w/PEC 2 0000h (Oms) YES
TON_RISE 61h | RIW w/PEC 2 0000h (Oms) YES
TOFF_DELAY 64h R/W w/PEC 2 0000h (Oms) YES
STATUS BYTE 78h RWw/PEC 1
STATUS_WORD 79h Rw/PEC 2
STATUS_VOUT 7Ah | RW/PEC 1
STATUS_IOUT 7Bh | RWPEC 1
STATUS_INPUT 7Ch | RWPEC 1
STATUS TEMPERATURE | 7Dh | RW/PEC 1
STATUS_CML 7Eh | RW/PEC 1
READ_VIN 88h R w/PEC 2
READ_VOUT 8Bh | RW/PEC 2
READ_IOUT 8Ch | RwPEC 2
READ TEMPERATURE 1 | 8Dh | Rw/PEC 2
MPM3695-25 Rev. 1.01 www.MonolithicPower.com 33
919/2019 MPS 4155, ZLARE. KRB, WAL L.

.©2019 MPS AU -



meSs

MPM3695-25 — 16V, 20A TH /B 1% PMBUS 3£ 0% DC/DC HjEith

REGISTER MAP (continued)

Name Code Type Bytes Default Value (-0022 Part) MTP
PMBUS REVISION 98h R w/PEC 1 33h, ASCII “13” (PMBus 1.3)
MFR_ID 99h Block read w/PEC ;Eggtg\%){ 4Dh 50h 53h, ASCII’"MPS”

1(byte)+ | 4Dh 50h 51h 38h 36h 34h 35h
MFR_MODEL 9Ah Block read w/PEC 8(data) 50h, ASCI’MPM3695-25"
MFR_REVISION 9Bh Block read w/PEC lgggtt:l;Jr 32h, ASCIlI "MPM3695-25" YES *

1(byte)+ | 31h 36h 30h 30h 30h 30h YES *
MFR_4_DIGIT 9Dh Block read w/PEC 6(data) (MPM3695-25 4-digit 0000)
MFR_CTRL_COMP DOh R/W w/PEC 1 0Dh YES
MFR_CTRL_VOUT D1h R/W w/PEC 1 00h YES
MFR_CTRL_OPS D2h R/W w/PEC 1 03h YES
MFR_ADDR_PMBUS D3h R/W w/PEC 1 30h YES
MFR_VOUT_FAULT_LIMIT | D4h R/W w/PEC 1 03h YES
MFR_OVP_NOCP_SET D5h R/W w/PEC 1 02h YES
MFR_OT_OC_SET D6h R/W w/PEC 1 08h YES
MFR_OC_PHASE_LIMIT D7h R/W w/PEC 1 12h (27A) YES
MFR_HICCUP_ITV_SET D8h R/W w/PEC 1 00h YES
MFR_PGOOD_ON_OFF D9h R/W w/PEC 1 00h YES
MFR_VOUT_STEP DAh R/W w/PEC 1 04h YES
MFR_LOW_POWER E5h R/W w/PEC 1 00h YES

* For manufactuer WRITE only
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e

OPERATION (01h)

OPERATION &/l 27 ffay. OPERATION x4 H T4 HF/5C 5 e gs 0% i L & CTRL 5| B F %
No BT EERHEE FRECTIR. ZRuRRE e A, HP54:1 OPERATION iy 4K ok
CTRL 5| MRS I, A YRk 2] 5 —Fiis. b OPERATION i 43 F - 75 i i & 5% P41
JE B A s, £ ON @455 N OFF fr K iER T &, 78k 5% 515 N ON
A ANV R b 25 A7 28

Command OPERATION
Format Unsigned binary
Bit 7 6 5 4 3 2 1 0
Access riw riw ri'w riw riw riw r r
Function X X
Bit[7:6] Bit[5:4] Bit[3:2] Bit[1:0] On/off Margin state
00 XX XX XX Immediate off N/A
01 XX XX Xx Soft off N/A
10 00 XX XX on off
10 01 01 XX on Margin low (ignore fault)
10 01 10 XX on Margin low (act on fault)
10 10 01 XX on Margin high (ignore fault)
10 10 10 Xx on Margin high (act on fault)

ON_OFF_CONFIG (02h)

ON_OFF_CONFIG 4t & CTRL 51 4N, LA EC & +T FFRISC 35 e gs BT 75 1Y) PMBus i 414 . b
A5 B A5 2R AT A N R R S e v 19

Command OPERATION

Format Unsigned binary

Bit 7 6 5 4 3 2 1

Access r r r riw riw riw ri'w r
Function X X X pon op en pol dly

pon

Pon fi i B RGERVCIRES: & R ZA R R edimt vl LUR S, bR AtEd CTRL 51 IAT PMBus i
AR HAR R BN

Bit[4] Value Meaning
Converter powers up any time the input voltage is present regardless of state of the
0 .
CTRL pin
1 Converter does not power up until commanded by the CTRL pin and OPERATION
command (as programmed in bits[3:0])

op
op iz 4% il e #a4 a{rT i . OPERATION 7y 4

Bit[3] Value | Meaning
0 Converter ignores the “on” bit in the OPERATION command from the PMBus
1 Converter responses the “on” bit in the OPERATION command from the PMBus
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en
A 7 2 ) e e i B2 CTRL 51 e

Bit[2] Value Meaning

0 Converter ignores the CTRL pin (on/off controlled only by the OPERATION
command).
Converter requires the CTRL pin to be asserted to power up.
1 Depending on the bit[3] op bit, the OPERATION command may also be required to
instruct the converter to power up.

pol
pol 115 & CTRL 5 fH Ak
Bit[1] Value Meaning

0 Active low (Pull CTRL pin low to start the converter)
1 Active high (Pull CTRL pin high to start the converter)

dly
LIRS KM, dly MR ERHENE. &g R, i P A .
Bit[0] Value Meaning
0 TOFF_DELAY, TOFF_FALL
CLEAR_FAULTS (03h)

CLEAR_FAULTS i wﬂiﬁéﬁﬁﬁﬁ T ﬁ%m%ﬁtﬁnﬁﬂah Ho WERLEKE CLEAR_FAULTS 4ok
FPAE MR R a5 20, U ALT #1455 AT BE VRIS BR B L L BR BT B 4. K CLEAR_FAULTS @4 A
2 G B W BRAE TG I%F%%J?F'zﬂ, Jé‘?ﬁfﬁ&gﬁfﬁﬁﬁi}: it % 1 OPERATION @4 K5E R E . Mhdr
A4 Fif PMBus &% 735 L.

WRITE PROTECT (10h)

WRITE_PROTECT & H T Ml X #2815 N o e & 10 H 125 2 A0 1 5 g e .

EIFANSN i B I R B R A O C B A AR T SR AR

FRWRITE_PROTECT i B T, FTA SCRFHI A 8T LLEL B Z 4.

Bit[7:0] Value Meaning

0]0|0][0]0]| O | Enablewrites to all commands.

ol o Disable all writes except to the WRITE_PROTECT, OPERATION, PAGE,

ON OFF CONFIG and VOUT COMMAND commands.

ol1lo0lolo Disable all writes except to the WRITE_PROTECT, OPERATION and PAGE
commands.

1/10]0]0| 0| 0]0] 0| Disable all writes except to the WRITE PROTECT command.

STORE_USER_ALL (15h)

24 MPM3695-25 \ PMBus #2 [ it #|STORE_USER_ALL iy & IF, 27 17 2% o 1) BT A 20805 9 5 N 3 3
MTPsH'. HATMPM3695-254 3 #ibr#Ef115hdr 4. {H42, &r LMMPS GUIE:%2MPM3695-2511115h
4. ARHEMEMELR, SN “MTPRIE” #H57.
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AT LM H STORE_USER_ALLA#if LA T & 725

OPERATION (01h) TON_DELAY (60h)
ON_OFF_CONFIG (02h) TON_RISE (61h)
WRITE_PROTECT (10h) TOFF_DELAY (64h)
VOUT_COMMAND (21h) MFR_REVISION (9Bh)

VOUT_MAX (24h) MFR_4_DIGIT (9Dh)
VOUT_MARGIN_HIGH (25h) MFR_CTRL_COMP (DOh)
VOUT_MARGIN_LOW (26h) MFR_CTRL_VOUT (D1h)
VOUT_SCALE_LOOP (29h) MFR_CTRL_OPS (D2h)

VOUT_MIN (2Bh) MFR_ADDR_PMBUS (D3h)

VIN_ON (35h) MFR_VOUT FAULT_LIMIT (D4h)
VIN_OFF (36h) MFR_OVP_NOCP_SET (D5h)

IOUT_OC_FAULT _LIMIT (46h) MFR_OT_OC_SET (D6h)

IOUT_OC_WARN_LIMIT (4Ah) MFR_OC_PHASE_LIMIT (D7h)
OT FAULT _LIMIT (4Fh) MFR_HICCUP_ITV_SET (D8h)
OT_WARN_LIMIT (51h) MFR_PGOOD_ON_OFF (D9h)

VIN_OV_FAULT _LIMIT (55h) MFR_VOUT_STEP (DAh)
VIN_OV_WARN_LIMIT (57h) MFR_LOW_POWER (E5h)
VIN_UV_WARN_LIMIT (58h)

RESTORE_USER_ALL (16h)

RESTORE_USER_ALLfir 4 57~ MPM3695-25:4 MTP1E ¥ Jr 47 A 75 52 1| B &5 A7 28 I UL AL AL B . &7 A7
PR BMIMTPR R AEE T . MTPHEATCE B AR AF i 2% h 350 UL RS A7 B 10 P 2 80RE 1 2

{EMPM3695-2512 171 1] LU # FIRESTORE_USER_ALL#74.

TEVER: BIRA LS HHRESTORE_USER_ALL#r4, {HMPM3695-2571 & il #/E ARl vl e Jeme i, HA
ANEIHEN, AR B AR KA AR .

Zin e A 5.
CAPABILITY (19h)
CAPABILITY iy 4z 45 ¢ MPM3695-25 32 #5(1) PMBus ZhEEM{5 5. fiH PMBus 2577 Pzt

e

Command CAPABILITY

Format Unsigned binary

Bit 7 6 5 4 3 2 1 0
Access r r r r r r r r
Function PEC Max. bus speed Alert X X X X
Default value | 1 0 [ 1 1 0 0 0 0

PEC supported, max speed 400kHz, supports PMBus Alert and ARA.

Bit[6:5] Value | Meaning
0 0 Maximum supported bus speed is 100kHz.
0 1 Maximum supported bus speed is 400kHz.
1 0 Maximum supported bus speed is TMHz.
1 1 Reserved.

VOUT_MODE (20h)

VOUT_MODE 4 H Far A M it k. 3 AN A RO T8 2 Bl a2t (MPM3695-25 13 3%
FFEERAD , H4e 5 FRRH BE S a4 TP R
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VOUT_COMMAND (21h)

VOUT_COMMAND # & MPM3695-25 [{#i i H/E. VOUT_COMMAND Al VOUT_SCALE_LOOP
FEHE R B % Hk: VOUT_COMMAND * VOUT_SCALE_LOOP.

B2 “hl B R MRS E

Command VOUT_COMMAND

Format Direct

Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r’w | r/w | rlw | rlw | rlw | riw | riw [ rlw | rlw | rlw | rlw | rlw
Function X

ZELFS H 1LSB = 2mV.
vout Ay & 4 2mV / K; K /& SCALE_LOOP . ZRiAE A 1.8V,
VOUT_MAX (24h)

VOUT_MAX fir % v B e e dis i th B 9 PR, TOAVE bR ar & B & . &2 19 H 2Bk A
AR s e BB 58 Al AR P R AR 52 0 FL s 9 LT AN DR A I s DR Y L

Command VOUT MAX

Format Direct

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r’w | r/lw | riw | riw [ riw | r/lw | rlw | ri'w | rlw | rlw | riw | riw
Function X

an SRt R P B B T A A BCE RO PRAE, U S AT G e

o EfilHu i F Sy VOUT_MAX,

o ETEIMPTA LA STE STATUS_BYTE ik &

e VOUT /i % & /£ STATUS_WORD

e VOUT_MAX_MIN 5 A4 i B AL STATUS_VOUT 747 #s

o WALHEMFENIXAFLF

ZETEAS H 1LSB = 2mV. VOUT_MAX [ KA 6V, ERAE N 6V.
VOUT_MARGIN_HIGH (25h)

Command VOUT MARGIN HIGH

Format Direct

Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r rrw | r/lw [ riw | riw | rw | rw |rw |rw]|rw]|rw/|rw/|riw
Function X X X X

ZELHS H 1LSB = 2mV.

MPM3695-25 Rev. 1.01 www.MonolithicPower.com 38
9/9/2019 MPS L5 HE, ZERMMEI. KRR, EHEKLEH,
.© 2019 MPS WAL A -



mps MPM3695-25 — 16V, 20A ¥ B {7 PMBUS #:0¥) DC/DC HiJFAE SR

VOUT_MARGIN_LOW (26h)

Command VOUT MARGIN LOW

Format Direct

Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r’w | rlw | rlw | rlw | rlw | riw | riw | rlw | rlw | rlw | rlw | rlw
Function X X X X

ZE RS H 1LSB = 2mV.,
VOUT_SCALE_LOOP (29h)

VOUT_SCALE_LOOP ¥ & i s/ B b . B%5F VFB / VOUT. TSR F A ke A #8521 Hia BHL 20 1
#%, VOUT_SCALE_LOOP 5 it fdf FH (1) 52 s S 15 L FHL 23 R 2% DT IE

Command VOUT SCALE LOOP

Format Direct

Bit 15114 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r’w | riw | riw | rlw | r/w | riw | riw | rlw | rlw | riw | rlw r/w
Function X

ZAE RS H 1LSB = 0.001.  BRilEJy 0.335.
VOUT_MIN (2Bh)

VOUT_MIN &% B st R N R, AE HAE T ar 28 G . a2 B 23 4eps kA
FUREAM S U T BRI, TS R AE ?Fmtlj/\}ﬂ%?m@?ﬁj‘ﬁ’];zéf Jit o
Command VOUT_MIN
Format Direct
Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r’w | r/w | r/lw | rlw | rlw | riw | rlw [ rlw | rlw | rlw | rlw | rlw
Function X

T SRR B R G AR T A & B B A BRAE, U3 R L0 B R
o ¥ HE N VOUT_MIN

o LHIMFTE A STE STATUS_BYTE Hi% &

e VOUT fiifli ¥ & 7F STATUS_WORD H

e VOUT_MAX_MIN 245 47 4 % B 7F. STATUS_VOUT 2 {7 #5

o ALK A ENL

VOUT_MIN Hfe/IME Y 0.5V, (AT 5 H 1LSB =2mV. ERiIMEY 0.5V,
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VIN_ON (35h)

VIN_ON#r & BN R RIE, CREF N SAL, Qi 2 B HAb BT R 10 2k 4, W RHT FF 6425
VIN_ONfE AT L B AEAVAIIEV ], HEE N0.25V. MIAZKVIN_ON{H % B N TVIN_OFF{E, JFH
A RBrRE, DMELEBRITFHE A2 TEVIN_ONFIVIN_OFFZ Ak A= Bk3) .

Command VIN_ON

Format Direct

Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r rrw | r/w | riw | riw | rfw | r/lw | r/lw | rlw | ri'w | rlw | rlw | riw
Function X X X X

ZH LTS H 1LSB = 250mV.  BRiIME N 4V,

VIN_OFF (36h)

VIN_OFF i & & B NEIEMME, URFENHRAL, —HEABE/NTVIN_OFFH R, FEHds %
KHl. VIN_OFF{H A LA B FE3.75VHI14.75V 2 7], 5 ~0.25V. VIN_OFF{E M sk B MK T
VIN_ONfH, JEALBHRE, DMEEBRIFEEHREASTEVIN_OFFFVIN_ONZ [ K A B2 .

Command VIN OFF
Format Direct
Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r’w | riw | rlw | r/lw | rilw | riw | rlw | r/w | rlw | riw | rlw | rlw
Function X X X X

ZAETA S, LSB=250mV. ERIAE AN 2.75V.

X RIAE N B4A.

OT_FAULT_LIMIT (4Fh)
OT_FAULT_LIMIT iy 4 F T e B B is B aok 2 5 S e ) %) L oy R 00 9 PS8 A A, WA 3o T AR
. OTP J5 MPM3695-25 ] T{E )5 . Hl ¥t T MFR_CTRL (FOh) 247 a1 ) AUTO 5| J; OT #ifbr &
Sl STATUS BYTE (78h) , STATUS WORD (79h) Hi% &, 3 H ALTHES#EM. SAIER
FEAR T A AR P OMENS, RS TAEE RS, HHdil@id OPERATION 4 HEFF . &K
5L A A I 1) /T 20ms. IR TN 0° C & 255° C.

MR TR A ER, kA OT ks, HiREERINTaF4E 20° C LAUNK, &5 A3l E)H 1%
WA E .

Command OT_FAULT_LIMIT

Format Direct

Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r r r r r’w | riw | ri'w | r/'w | riw | ri'w | rlw | riw
Function X 1°C /LSB

ZELFF S H ALSB=1° C. BRINME N 0091h. AHMIFIME Y 145° C.

OT_FAULT_LIMIT %% NAK T 160° C. Wi OT_FAULT LIMIT &% & AT 160° C, Zifrieftf
WeZmg, M45RIEF] 160° CI, MPM3695-25 #i3k A #oe Witk 25

TREAR T EREMEIMEZ B R R,
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Direct Value Real World Value / °C
0000 0000 0
0000 0001 1
1111 1111 +255

OT_WARN_LIMIT (51h)

OT_WARN_LIMIT A TFc & ol B I3 2 25 A ey A8 . o SR TR o5 P b e I A, D) i A o i 4
OT &5 FrESHIZE STATUS BYTE (78h) , STATUS WORD (7%h) Hi%®, JtH ALTH{ESHE
B7o eI e A B[] /N T 20ms.

Command OT WARN LIMIT

Format Direct

Bit 15 |14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r r r r r’'w | rlw | r/lw | r’'w | rilw | r/lw | rlw | rlw
Function X 1°C /LSB

ZELAFSH ILSB=1° C. ERIAE N 007Dh. FHMFIME N 125° Co OT_WARN_LIMIT 132 & B MAK
T 160° C. HBAAMLIMEZ AKX RS OT_FAULT_LIMIT AH[H .

VIN_OV_FAULT_LIMIT (55h)

VIN_OV_FAULT_LIMIT 4 T & st B Ao s i b b il il B . S VIN 1 &:48 & T 1% 547
SERHE, T VIN OV by Bk AE A N ) 29 A7 28 it B . MPM3695-25 [ LR 205 o K e . 24
VIN %% VIN_OV_FAULT_LIMIT LRI, K 5358 MPM3695-25.

Command VIN OV _FAULT LIMIT

Format Direct

Bit 15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r’'w | riw | rlw | r/w | ri'w [ riw | r/w | riw | riw | rlw | rlw | riw
Function X 500mV/LSB

ZAETFS H 1LSB = 500mV.  ERIAME N 22h.  XFRIE N 17V,
VIN_OV_FAULT_LIMIT # B AR =T 18V,

VIN_OV_WARN_LIMIT (57h)
VIN_OV_WARN_LIMIT 4 T B s B Aok f 25 A B . anR VIN B9l & s T %547
PARE, M VIN OV bR BN A A i E, HHALTH G S E .

Command VIN_OV_WARN_LIMIT
Format Direct
Bit 15| 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r rr'w | rlw | r/'w | r’'w | r/w | rlw | rilw | r/w | rlw | rilw | rlw | rlw
Function X 500mV/LSB
ZELFS H 1LSB = 500mV. ERINEA 22h, SFRFIEN 17V,
VIN_OV_WARN_LIMIT e B i S 3 = T 18V .
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VIN_UV_WARN_LIMIT (58h)
VIN_UV_WARN_LIMIT 74 H T & 8 s B A\ R B A RE . W3R VIN B & T %47
SR fE, MIZEF R 2R 2R B VIN UV 245458, 3R H ALTHAS S 3 E A7,

Command VIN_UV_WARN _LIMIT

Format Direct

Bit 15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r’'w | riw | riw | r/lw | rilw | r/w | r/lw | rilw | r/w | rlw | riw | r/lw
Function X 250mV/LSB

AL S H 1LSB = 250mV. ERiAE A 01h.
VIN_UV_WARN_LIMIT %% 18 8 &= T 3.3V,

TON_DELAY (60h)
TON_DELAY 74 i B MU E 2 B sh %1455 (fH ON_OFF_CONFIG #ir&4af2) B 2% ik
Hoh EF 2z A g a), DA N A .

Command TON_DELAY

Format Direct

Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r rr'w | r/w [ riw | rilw | r’'w | r/\w | r/lw | rilw | rl'w | rlw | r/lw
Function X X X X X 4ms/LSB

ZH LS H 1LSB =4ms. % A{EH N 60h = 0100h (1024ms) . ERiIME N Oms.

TON_RISE (61h)
TON_RISE a2 W B G ZnifTa], CA=RP AsAL, s Mt 46 b o 21 s Rk 2090 45 S a)

Command TON RISE
Format Direct
Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r’w | riw | riw | riw | riw | riw | riw | rlw | rlw | rlw | riw | riw
Function X X X X X 1ms/LSB

SR F

e 000b: 1ms

e 001b: 2ms

e 010b: 4ms

e 011b: 8ms

e 100b VL LE: 16ms

BRAME N 01h, BI4KJE shis (8] 2ms.

TOFF_DELAY (64h)

TOFF_DELAY fiy 4 % B W 2103 2457 1L 25155 (B ON_OFF_CONFIG & 4ife) %] MPM3695-
25 K HDhZ o fit A (DA R N BAT)

command TON_DELAY

format Direct

Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Access r r r r r r’w | rlw [ rlw | riw | riw | riw | riw | rlw | rlw | riw | riw
Function X X X X X 4ms/LSB

ZETLKS H 1LSB =4ms. #ix K{H N 64h = 0100h (1024ms) , ZRIME N Oms.

MPM3695-25 Rev. 1.01 www.MonolithicPower.com 42
9/9/2019 MPS L5 HE, ZERMMEI. KRR, EHEKLEH,
.© 2019 MPS WAL A -



meSs

MPM3695-25 — 16V, 20A TH /B 1% PMBUS 3£ 0% DC/DC HjEith

STATUS BYTE (78h)

STATUS_BYTE 4 iR[El1fE75 MPM3695-25 R A2 AN & M .

7 7] b iy 4 LA PSR B3 5 1A

EEFR LA A A A N A, SN BRSE A s 0 At CLEAR_FAULTS i 4.

o

Bits Name Behavior Default Set | Description
[7] Reserved 0 Always read as 0
0 Part enabled
. 1 Part disabled, this can be triggered from: OC
[6] OFF Live 0 fault, OT fault, BAD FET fault, UV/OV fault, or the
operation command to turn off
[5] VOUT OV 0 An output over-voltage fault has occurred.
0 Over-current fault detected
[4] IOUT_OC_FAULT Latched 0 1 No over-current fault detected
[3] VIN_ UV 0 Not supported, always read as 0
2] OT_FAULT_WARN Live 0 0 No over-temperature warning or fault detected
1 Over-temperature warning or fault detected
[1] CUMM_ERROR Latched 0 0 No communl_catlon error detected
1 Communication error detected
0 No other fault or warning
[0] NONE_OF_THE_ABOVE Live 0 1 Fault or warning not listed in bits [7:1] has
occurred.

STATUS WORD (79h)
STATUS_WORD 174 iR [7] MPM3695-25 Z MRS RERFE R~ E. ZIEBRLEF AR AE NS, N
B BELmlifs b I & CLEAR_FAULTS #ir 4>

Bits Name Behavior Default Set | Description
[15] VOUT_STATUS Live 0 0 No output fault or warning
1 Output fault or warning
[14] IOUT_STATUS Live 0 0 No lout fault
1 lout fault
0 No VIN fault
. 1 VIN fault, at the period when Vin starts up, the initial
[13] VIN_STATUS Live 0 flag is 1 before the Vin passes the UVLO threshold. It is
then cleared once the Vin passes UVLO
[12] MFR_STATUS 0 Always read as 0
[11] POWER _GOOD# Live 0 0 Power good s!gnal is asserted
1 Power good signal is not asserted
[10] Reserved 0 Always read as 0
[9] Reserved 0 Always read as 0
0 No other fault has occurred
[8] UNKNOWN Latched 0 1 A fault type not specified in bits [15:1] of the
STATUS_WORD has been detected.
Low Byte | STATUS BYTE STATUS BYTE is the low byte of the STATUS WORD
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STATUS_ VOUT (7Ah)
STATUS_VOUT g4k Bl — Ml 7797, HAAEWF:
Bits Name Behavior Default Set | Description

. 0 No output OV fault
[7] VOUT_OV_FAULT Live 0 1 Output OV fault

[6] Reserved Latched 0 Always read as 0
[5] Reserved Latched 0 Always read as 0
4] VOUT UV _FAULT Live 0 0 No output UV fault

1 output UV fault

0 No VOUT_MAX, VOUT_MIN warning

1 An attempt has been made to set the output
[3] VOUT_MAX_MIN Live 0 voltage to a value higher than allowed by the

VOUT_MAX command or lower than the limit
allowed by the VOUT_MIN command.

[2] Reserved 0 Always read as 0
[1] Reserved 0 Always read as 0
0 No other fault has occurred
[0] UNKNOWN Latched 0 1 A fault type not specified in bits [15:1] of the

STATUS WORD has been detected.

STATUS_ IOUT (7Bh)

Command STATUS IOUT

Format Unsigned binary

Bit 7 6 5 4 3 2 1 0

Access r r r r r r r r
. IOUT_OC & IOUT_OC

Function IOUT_OC VOUT UV WARNING

Default value 0 0 0 0 0 0 0 0

STATUS_ INPUT (7Ch)

STATUS_INPUT iy 432 [F1457-MPM3695- 25%12\%74?( SHIARSE. ERRR AR P RAEAR, M
Il o Tt g s 2 5 9 % CLEAR_FAULTS i 4 o

Bits Name Behavior Default Set | Description

R 0 means no over-voltage detected on the OV pin
(7] VIN_OV_FAULT Latched 0 1 means over-voltage detected on the OV pin

R 0 means over-voltage condition on VIN has not
[6] VIN_OV_WARN Latched 0 occurred

1 means over-voltage condition on VIN has occurred
0 means under-voltage condition on VIN has not

R occurred
[l VIN_UV_WARN Latched 0 1 means under-voltage condition on VIN has
occurred
[4:0] Reserved r 0 Always read as 0000

STATUS_ TEMPERATURE (7Dh)

STATUS_TEMPERATURE i& 457~ MPM3695-25 1] VIN i K8 /R kbR M.  ZIERR I E A7 3 1)
PLEAZE, NIRRT % ) CLEAR_FAULTS #iv 4.

Bits Name Behavior Default Set | Description

[7 OT_FAULT R Latched 0 1 means over-temperature fault has occurred

[6] OT_WARNING R Latched 0 1 means over-temperature warning has occurred

[5:0] Reserved R 0 Always read as 0
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STATUS_ CML (7Eh)

Command

STATUS_CML

Format

Unsigned binary

Bit 7 6

5 4

Access r r

r r

Invalid /
unsupported data

Invalid unsupported

Function
command

Other
fault

Memory fault
detected

Memory

X busy

READ_VIN (88h)
READ_VIN #5843k [a] % H F % 11 0~ ] 4K o

Command

READ_VOUT

Format

Direct

Bit

11 918 |7 5143

Access

r r r r r r r

Function

25mV /LSB

READ_VOUT (8Bh)
READ_VOUT 41 [=1 % i FL 19104 i 4

Command

READ_VOUT

Format

Direct

Bit

8 7 6 5 4 3

Access

r r r r r r

Function

1.25mV /LSB

READ_IOUT (8Ch)

READ_VOUT fiy 4
STATUS_IOUT.

i 1] fay H R U AR 10 o I B A .

=
7

%8 th T 10UT_OC_WARNING, %R 5 § i

Command

READ_IOUT

Format

Direct

Bit

7 5 4

Access

r r r r

Function

62.5mA/LSB

READ_TEMPERATURE_1 (8Dh)
READ_TEMPERATURE._ 1143k [5] P #4611
R0 N-2550C &+ 2550C.

FIREL .

A AL AR T iR SR B S A 1%KL

Command READ

TEMPERATURE_1

Format

Direct

Bit 10 9

8 7 6 5 4 3 2 1 0

Access r

r/w

r’'w [ rlw | r/w | rf'w | rlw | r/lw | rlw | rlw | rlw

Function

Sign

1°C/LSB

AH

READ_TEMPERATURE 1y & /&

JSLFI{E 9 250C.
TRER T ERENERMEZ H IR R .

—N2F

1 3

SR

AMGEER. bitd ZfF Sz, BRIAME Y 0032h. A

(AN

Direct Value

&

Real World Value / °C

0 0000 0000

0

0 0000 0001

1

111111111

+511

0 0000 0001

-511

= |a|jO|O0|O

111111111

-1
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PMBUS_REVISION (98h)
PMBUS_REVISION iy &% [ FA 1 F BB TT IR . U7 7] iy 4 WA A B B 1 B
BL[7: AIRARBRTTEE 15 1 PMBus WUA R .

Bi[3: OFRINAAERF & 55 1 BT RO .

Command PMBUS_REVISION

Format Unsigned binary

Bit 7 6 5 4 3 2 1 0
Access r r r r r r r r
Default value 0 1 0 0 0 1 0

Ri[7: 4)EJE31E0010, PMBusH—#i4rRevison 1.3 17

fI[3: 0)ahi%%

E21F0011, PMBusHs —#4rRevison 1.38175 .

MFR_ID (99h)
MFR_ID i 4 i[5 24 A B
Byte Byte Name Value Description
0 Byte Count 0x03 Always reads as 0x03, the number of data bytes that the
block read command expects to read.
1 Character 1 0x4D or “M” | Always reads as 0x4D.
2 Character 2 0x50 or “P” | Always reads as 0x50.
3 Character 3 0x53 or “S” | Always reads as 0x53.

MFR_DATE (9Dh)

MFR_4 DIGIT#r4 3 & ME— 46 807 AR IRA FIFIMTPERABL E . MFR_4_DIGIT S 3HE 67T,

Byte Byte Name Value

0 Character 0 31h

1 Character 1 36h~39h
2 Character 2 30h, 31h
3 Character 3 30h~30F
4 Character 4 30h~33h
5 Character 5 30h~3Fh

PM3695-25 HJERIA 4 fi7%/Z-0000,

X2 31h 36h 30h 30h 30h 30h (75 0~5) .
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MFR_CTRL_COMP (DOh)
MFR_CTRL_COMP x4 i %5 MPM3695-25 [1)3F M .

Bits Name Access Behavior Default Set | Description
[7:5] Reserved R/W Live 0000
[4] Cif RIW Live 0 0: 20pF.
1: 50pF.
EAR[3]=0 (single EAR[3]=1 (Multi-phase)
phase)
000: 5.6mV RAMP 000: 8.6mV RAMP
001: 9.8mV RAMP 001: 15mV RAMP
010: 18mV RAMP 010: 27mV RAMP
[3:1] RAMP R/W Live 110 011: 30mV RAMP 011: 45mV RAMP
100: 8.5mV RAMP 100: 13mV RAMP
101: 15.1mV RAMP 101: 23mV RAMP
110: 27mV RAMP 110: 41mV RAMP
111: 44mV RAMP 111: 68mV RAMP
Slave Fault 0:Slave-phase fault detection is enabled; 1:Slave-
[0] Detection R/W Live 1 phase fault detection is disabled.

FE[4] (CFF) = e A T S 45 L B 70 s 2% B 5 L T A5 L 2 o

Fr[3: 1]: W BN E RAMP M= LLEE E IR EK .

£7[0]: I PG 5l ik B J5 A 5k H Mt s B A I T e
MFR_CTRL_VOUT (D1h)
MFR_CTRL_VOUT i 4 1 T % MPM3695-25 (i i % .

Bits Name Access Behavior Default Set | Description
[7] Reserved R/W Live 0

1: Output voltage discharge at CTRL
[6] Vo discharge R/W Live 1 low.

0: No active output voltage discharge.

0000:2ms

0001: 3ms
[5:2] PG delay R/W Live (010070 I R

1110: 15ms

1111: 1ms

. 00: Vo/Vref=1, Vref=0.5~0.672V,

[1:0] VO_RANGE R/W Live 10 LSB=2mV

MFR_CTRL_OPS (D2h)
MFR_CTRL_OPS 4 T % & MPM3695-25 [T Je Al Al 34 e A X o

Bits Name Access Behavior | Default Set | Description
[7:3] Reserved 00000

00: Set the fs to 400KHz.

. SWITCHING _ . 01: Set the fs to 600KHz.

(211 | FREQUENCY RIW Live 01 10: Set the fs to 800KHz.

11: Set the fs to 1000Khz.

. 0: Pulse-skip mode at light load.

[l SKIP_CCM (SYNC) RIW Live ! 1: Forced CCM at light load.
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MFR_ADDR_PMBUS (D3h)

Command MFR_ADDR PMBUS
Format Direct
Bit 7 6 5 4 3 2 1 0
Access r/w r/w r/w r/w r/w r/w r/w r/w
Function enable ADDR

Ja

-3k MFR_ADDR_PMBUS [6: O]k 5

O-thihil- i ADDR 5| I & -

MFR_VOUT_UV_OV_FAULT_LIMIT (D4h)

MFR_VOUT_UV_OV_FAULT_LIMIT fis & & B R KRS (UVP) Filid -3 (OVP) I EIHE -

Bits Name Access | Behavior | Default Set | Description
[7:4] Reserved 0000

00:10%*VRer
01:50%*VRer

32| UV RIW Live 01 10:80%*Vrer
11:102.5%*Vrer
00:115%*VRer
. 0/ *
[1:0] | ov TH R/W Live 01 01:120%*Vrer

10:125%*VRer
11:130%*VRer

KIEDRG (UVP) At 5 fj{F (OVP) B BIME & 275 HL R AR X E

MFR_OVP_NOCP_SET (D5h)
MFR_OVP_SET fir 4% B it f OVP Rl A HL & OVP FI S o

Bits Name Access | Behavior DeSf:tuIt Description
[7:4] Reserved 0000
. 0: 100ns delay after NOCP
[3] DELAY_NOCP (D400) R/W Live 0 1: 200ns delay after NOCP
. 0: Set NOCP to -10A.
[2] NocP RIW Live 0 1: Set NOCP to -15A.
00: Latch-off with output voltage
discharge
01: Latch-off without output voltage
. . discharge
[1:0] VOUT_OV_Response R/W Live 10 10: HICCUP with output voltage
discharge
11: HICCUP without output voltage
discharge

MFR_VOUT_OVP_NOCP_SET 4 IIAZ[1: O e as i b H e 5 sl NOR BRI R4 . izl
PAT LT 4

e X STATUS_BYTE ) VOUT_OV fir
e W HE STATUS_WORD ) VOUT fiz.
o W& STATUS_VOUT g4 i) VOUT id [k i fr
. it B A ALERT 5 08 &n AL
A UUF OVP M N . A L@ MFR_VOUT_OVP_NOCP_SET [Ifiz[1: O]ik#m
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meSs

o HMBCHMBURN: —HiER OV Bt ANBI{H, LSFET #%ill, HPIAE] NOCP, RJWiT,
fE—BEER A G, FRxdEd. LM77 A TR, BF FB FRECT /74 D4 [3: 2[E
(f) OVP B HME, #AJ5 LSFET XM, Wik FB fkm T OV #E NBIfE, W LSFET Fik i
DA% s . (H2, 7E Vin, VCC 8k CTRL "G MR E JH 2 /i, s Ao EmH
JE 5]

o Lt H MBI ((NAE DCM HHRD - —HiEH OV #ABI{E, LSFET #ie Tl
MRS N, Fasdt A z B0 GRTHZEADD o Beeds s ki ST . £E Vin,
VCC 5 CTRL A B 5 1, Feeds A2l EHE 8.

o HAMWMBUEK HICCUP 1M —HikH| OV BEABE, LSFET #i#, HI|'Eik3
NOCP, Wit —BEEmflal, X5 HdE. EUXMIy AT, HE FB BEEm#Ff4 D4
[3: 2] E M OVP IBHIBMELLS, LSFET XM, ¥ E3)—4Hi SS.

o LK HICCUP fTmafksl: —His%| OV R{E, LSFET i@ HEF|'EikF| NOCP, A5
BRI SS.

MFR_OT_OC_SET (D6h)
1% MFR_OT_OC_SET w4 W B OCP i 5 LA & OTP [y RIFIR 5« IXA2A— N 1 F w4

Bits Name Access Behavior Default Set Description
[7:4] Reserved 0000
. 0:Latch-off, never retry
[3] OC_response R/W Live 00 1:Retry
00: 20°C
. . 01: 25°C
[2:1] OT_hyst R/W Live 00 10: 30°C
11: 35°C
0:Latch-off, never retry
[0] OT_Response R/W Live 0 1:Retry after the temp drops by the
value set by bits [2:1]

MFR_OT_OC_SET iy Ve 1 o Wi 1 Tt i e A0 i Ay S S 7 i o e R BUAT A R R BI04

MFR_OC_PHASE_LIMIT (D7h)

MFR_OC_PHASE_LIMIT ir4 % B SN RS S B RS . X2 — B AW IR . fEEs:

314> OC a5, ‘Exflk OCP.

R TS

Bits Name Access Behavior Default Set Description

[7:5] Reserved 000

[4:0] OC_limit R/W Live 12h Current limit. 1.5A/LSB;[00000]=0A.
ZAHTEFS H 1LSB = 1.5A.  BRIME AN 27A.

MFR_HICCUP_ITV_SET (D8h)
MFR_HICCUP_ITV_SET 41X & OCP A [) HICCUP [fff. X2— 175 Mams.

Bits Name Access Behavior Default Set Description
[7:6] Reserved 00
. . . . OC fault hiccup interval time.
[5:0] Hiccup_itv R/W Live 0 1 LSB=4ms
MPM3695-25 Rev. 1.01 www.MonolithicPower.com
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MFR_PGOOD_ON_OFF _LIMIT (D9h)
MFR_PGOOD_ON_OFF_LIMIT fiy 4 % & PGOOD 17 i3 Fl 5% FA BI{H »

Bits Name Access Behavior Default Set | Description
[7:4] Reserved 0000

00:69%*VRer
01:74%*VRer

[3:2] PG_OFF R/W Live 01 10:79%*VRer
11:84%*VRer
00:90%*VRer

. . 01:92.5%*VRer

[1:0] PG_ON R/W Live 01 10:95%*Vrer

11:97.5%*VRer

FEATHFE RS DLEE 2K PG R

MFR_VOUT _STEP (DAh)
MFR_VOUT_STEP & 15 B i ) FEE 3 40 1 e 4l %

Bits Name Access | Behavior | Default Set | Description

[7:4] Reserved 0000

0000=20us/2mV
0001=22.5us/2mV
0010=25us/2mV
0011=27.5us/2mV
[3:0] Vout_step R/W Live 0000 0100=30.2us/2mV
0101=32.5us/2mV
0110=35us/2mV
0111=37.5us/2mV
1000=40us/2mV

MFR_LOW _POWER (E5h)
MFR_LOW_POWER 4 H T-7£ Z B B 5 /25 MAH

Bits Name Access | Behavior | Default Set | Description

[7:2] Reserved 000000

0: Low power mode is disabled
regardless of PS#.

[1] LP_PS# R/W Live 0 1: Low power mode is enabled
when PS# is low, and is disabled
when PS# is high

0] LP PMBuUs RIW Live 0 0: Low power mode is disabled
- 1: Low power mode is enabled

AL MFR_LOW_POWER it 4 HIAZ[0] B3 J5 /AR AR . 25 MFR_LOW_POWER 4
(&N “17 i, PS#H gl LS HI/ZE WAL .

JoiiEiE MFR_LOW_POWER ir 228 H F4H.
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MFR_CTRL (EAh)
MFR_CTRL 4 B4 H T g /A4S F BLR D Rg:

Bits Name Access | Behavior | Default Set | Description
[15:11] | Reserved R Live For manufacturer use only
[10] total_oc_hiccup_interval R/W Live 0 0: Fixed OCP HICCUP interval
1: Adjustable OCP HICCUP
[9] osm R/W Live 0 0: Enable OSM (Output Sink
Mode).
1: Disable OSM
[8:4] reserved R Live For manufacturer use only
[3] phase_operation R/W Live 0: For single-phase operation
1: For multi-phase operation
[2:0] reserved R Live For manufacturer use only

A2[10], AZ[QVFIAZ[3]EH S mI V71 i) MFR_CTRL (EAh) . Atz A Al 4

£7[10] total_oc_hiccup_interval: 2 15 7] LU 7 /7 4% D8h B 2t OCP HICCUP Ji[A] () [A] B

A7 [9] osm Ji53 FHEAE Bl =0 (OSMD T

PSR AT F T e B A B 2 AR . R BZ AR 52 B 75 47 4% DOh [3: 11 FE A5 Fr RAMP 1
. i5§Z MFR_CTRL_COMP (DOh) HJZif72ettiiR.
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HAEEL

QFN-59 (10mmx12mmx4mm)
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NOTE:

1) ALL DIMENSIONS ARE IN MILLIMETERS.

2) SHADED AREA IS THE KEEP-OUT ZONE. ANY PCB
METAL TRACE AND VIA ARE NOT ALLOWED TO
CONNECT TO THIS AREA ELECTRICALLY OR
MECHANICALLY.

3) LEAD COPLANARITY SHALL BE 0.08
MILLIMETERS MAX.

4) JEDEC REFERENCE IS MO-220.

5) DRAWING IS NOT TO SCALE.

RECOMMENDED LAND PATTERN

e AR ERINGEATE, A5iEE. SRR MPS 72 5 B AR R AR A=A, MPS AN k2887 FH 7R AT e
R
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