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ABSOLUTE MAXIMUM RATINGS

VCC O GND . -0.3V to +6V SHDN to GND (NOte 1)...viviiiiiiiiiiiiee e -0.3V to +14V
DO-D4t0 GND......ooooviiiiiiiiiic -0.3V to +6V REF Short-Circuit Duration ............c.cccocoiioiiiien. Continuous
SKIP, SUS, VROK, ILIM(AVE) to GND -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)

SUSV, OFS, OSC to GND .....oviiiiiiiiiiicc -0.3V to +6V 40-Pin 6Bmm x 6mm Thin QFN

CSP_, CSN_, CRSP, CRSNto GND .........cccceonrnnnn. -0.3Vto +6V (derate 26.3mW/°C above +70°C) .......cccceovviiiirann. 2.105W
VPS, FBS, CCV, REFto GND ..........ccccen. -0.3Vto (Vcc + 0.3V) Operating Temperature Range -40°C to +85°C
ILIM(PK), TRC, TIME to GND ... -0.3Vto (Vce + 0.3V) Junction Temperature............cooccoiiiiiii +150°C
PWM_, DRSKP to PGND .........c.cccocein -0.3Vto (Vcc + 0.3V) Storage Temperature Range ............ccccooceoene. -65°C to +150°C
PGND, GNDS t0 GND ......ccooiiiiiiii, -0.3V to +0.3V Lead Temperature (soldering, 10S) .....c.ccoceevviiiiririininn, +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

Note 1: SHDN can be forced to 12V for debugging prototype boards using the no-fault test mode, which disables fault protection.

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1. Vcc = VSHDN = 5V, OSC = REF, Vyps = VFBs = VCRsN = VcRsp = Vosp_ = 1.20V, Vsusy = 0.8V, OFS = SUS =
GNDS = PGND = SKIP = GND, D0-D4 set for 1.20V (D0-D4 = 01110). Ta = 0°C to +85°C, unless otherwise specified. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS
PWM CONTROLLER
Input Voltage Range Vce 4.5 55 \
DAC codes from 075 +0.75
Includes load- 1.10V to 1.55V %
DC Output Voltage Accuracy Vout regulation error DAC codes from
(VPS = FBS) 0.80V to 1.075V 20 +20
SUS = Ve -20 +20 mV
SUSV Input Range Vsusv 0.4 2.0 \
SUSV Input-Bias Current Isusv Vsusy = 0.4V to 2V -0.1 +0.1 PA
OFS Input Range Vors Negative offsets 0 0.8 y
Positive offsets 1.2 2.0
V =
@OS:T:/ OAX)OOF_ 58‘\/AVOFS Vors, 0131 0125 -0.118
OFs GAI hoFs AVouT/ AVOFs, AVOFs = VOFS-VREF W
Vors = 1.2V 1o 2V ’ -0.131  -0.125 -0.118
OFS Input-Bias Current loFs VorFs = 0to 2V -0.1 +0.1 PA
GNDS Input Range VGNDS -200 +200 mV
GNDS Gain AGNDS _Ag\g%ﬂv/ SA\\/%NNDDZ < e o00my 095 100 105 | VN
GNDS Input-Bias Current IGNDS -2 +2 uA
FBS Input-Bias Current IFBS CRSP = CRSN, CSP_ = CSN_ -10 +10 pA
o OSC = GND 180 200 220
f’ﬂﬁ;i;req“emy Accuracy fsw | OSC = REF 270 300 330 kHz
OSC = Vcc 540 600 660
2 W AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1. Vcc = VSHDN = 5V, OSC = REF, Vyps = Vs = VcRsN = Vcrsp = Vesp = 1.20V, Vsusy = 0.8V, OFS = SUS =
GNDS = PGND = SKIP = GND, D0-D4 set for 1.20V (D0-D4 = 01110). Ta = 0°C to +85°C, unless otherwise specified. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RTIME = 143kQ (6.25mV/us) -10 +10
RTIME = 47kQ (19mV/us) to 392kQ
-15 +15
TIME Slew-Rate Accuracy (2.28mV/us) o
Startup and shutdown, RTIME = 47kQ 20 +20
(4.75mV/us) to 392kQ (0.57mV/us)
BIAS AND REFERENCE
. Measured at Vcg, VPS and FBS forced
Quiescent Supply Current (Vcc) Icc above the regulation points 7 12 mA
Shutdown Supply Current (Vcc) lcc(sHDN) | Measured at Ve, SHDN = GND 0.05 10 pA
Reference Voltage VREF Vcc=4.5Vt05.5V, IRer=0 1.986 2.000 2.014 V
) IREF = O to 500pA -2 -0.2
Reference Load Regulation AVREF mV
IREF = -100pA to O 0.21 6.2
FAULT PROTECTION
Measured at VPS PWM (SKIP = GND)
with respect to or SKIP mode when 150 200 250 mV
Output Overvoltage-Protection v unloaded output Vout £ VTRIP
Threshold OVP | voltage, rising edge, [SKIP = Vcc and . . 1
8mV hysteresis VouT > VTRIP 70 75 -80 v
Minimum OVP level 1.1
glefg;t Overvoltage Propagation tovp VPS forced 25mV above trip threshold 10 us
Output Undervoltage-Protection s Measured at VlPS with respect to 70% of the .30 +30 my
Threshold unloaded nominal output voltage
Output Undervoltage .
Propagation Delay tuvp VPS forced 25mV below trip threshold 10 us
Measured from the time when VPS reaches
VROK Transition Blanking Time tBLANK | the target voltage, slew rate set by RTIME 20 ys
(Note 2)
Undervoltage measured at VPS with
respect to 87.5% unloaded output voltage, -30 +30
falling edge, 15mV hysteresis
VROK Threshold mV
Overvoltage measured at VPS with respect
to 112.5% of the unloaded output voltage, -30 +30
rising edge, 15mV hysteresis
VPS forced 25mV outside the VROK trip
VROK Delay tVROK thresholds 10 us
VROK Output Low Voltage ISINK = 3mA 0.4 \
VROK Leakage Current High state, VROK forced to 5.5V 1 pA

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1. Vcc = VSADN = 5V, OSC = REF, Vyps = VFBS = VCRsN = VcRsp = Vesp. = 1.20V, Vsysy = 0.8V, OFS = SUS =
GNDS = PGND = SKIP = GND, D0-D4 set for 1.20V (D0-D4 = 01110). Ta = 0°C to +85°C, unless otherwise specified. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Vce Undervoltage-Lockout Rising edge, hysteresis = 20mV, PWM_

MAX8707

Threshold VUVLOVEC) | isabled below this level 410 425 445 v
Thermal-Shutdown Threshold TSHDN Rising edge hysteresis = 15°C +160 °C
DROOP AND TRANSIENT RESPONSE

DC Droop Amplifier Offset -1.5 +1.5 mV
DC Droop Amplifier Alyps / (N x AVCRs), Vwps = VCRsN = 1.2V,

Transconductance Gm(vps) | VcRsp - VCRsN = -60mV to +60mV, 194 200 206 uS
(CRS Sense Enabled) N = number of phases enabled

DC Droop Amplifier Alyps / (ZAVeS), Versp = Ve,

Transconductance Gm(vpPs) | Vvps = Vesn = 1.2V, 194 200 206 uS
(CRS Sense Disabled) Vesp_ - VesN_ = -60mV to +60mV

Current-sense gain (Acs = 10 typ) divided
Transient-Droop Transresistance RTRANS | by the voltage preamplifier 4.75 5.0 5.25 kQ
transconductance (Gm(TRC) = 2ms typ)

Measured at VPS with respect to steady-
Transient Detection Threshold state VPS regulation voltage; falling edge, -30 -25 -20 mV
5.5mV hysteresis (typ)

CURRENT LIMIT AND BALANCE

Current-Sense Input Preamplifier

Offects CSP_- CSN_ 20 +20 | mv
ILIM(AVE) Input Range VREF VREF
(Adjustable Mode) VILIM(AVE) -10 -02 v

ILIM(AVE) Average Current-Limit
Threshold Voltage VaveLIMIT | CRSP - CRSN; ILIM(AVE) = Ve 22 25 28 mV
(Positive, Default)

ILIM(AVE) Average Current-Limit VILIM(AVE) = VREF - 0.2V 7 10 13
Threshold Voltage VaveLimit | CRSP - CRSN mV
(Positive, Adjustable) VILIM(AVE) = VREF - 1.0V 46 50 54
ILIM(AVE) Average Current-Limit ) ) _ } ) )

Threshold Voltage (Negative) CRSP - CRSN; ILIM(AVE) = Vcc 30 25 20 mV
ILIM(AVE) Input Current lILIM(AVE) -0.1 +0.1 uA
ILIM(AVE) Current-Limit Default 3 Vce Vce v
Switchover Threshold -1.0 -0.4

ILIM(PK) Peak Current-Limit VoKL gif;;(;gs_“gm | [/pumi = S0mY 2 %0 % iy
Threshold Voltage (Positive) 8V / VLIM(PK) VPKLIMIT = 50mV 40 50 60

ILIM(PK) Peak Current-Limit CSP_- CSN_, RiLIM(PK) = RTRC X 8V / 60 50 40 mv
Threshold Voltage (Negative) VPKLIMIT, VPKLIMIT = 50mV

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1. Vcc = VSADN = 5V, OSC = REF, Vyps = VFgs = VcRsN = VcRrsp = Veosp_ = 1.20V, Vsysy = 0.8V, OFS = SUS =
GNDS = PGND = SKIP = GND, D0-D4 set for 1.20V (D0-D4 = 01110). Ta = 0°C to +85°C, unless otherwise specified. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
ILIM(PK) Idle Current-Limit v gsp— ) CSLNF—E’ Vsrgz\k/ /1\/2\/ 5 . 8 iy
Threshold Voltage (Skip Mode) IDLE ILIM(PK) = PTRC PKLIMIT,
VPKLIMIT = 50mV
CSP_, CRSP -0.2 +0.2
Current-Sense Input Current pA
CSN_, CRSN -1.0 +1.0
Current-Sense Common-Mode CRSP. CRSN. CSP_. CSN__ 0 > v
Input Range
) Vee -
Phase Disable Threshold CSP4 3 Vee - 1 04 \Y
CRS Sense Input Disable Vce -
Threshold CRSP 8 vee-1 g4 v
LOGIC AND I/O
Logic Input High Voltage VIH SHDN, SUS 2.4 \
Logic Input Low Voltage ViL SHDN, SUS 0.8 \
SHDN No-Fault Threshold To enable no-fault mode 11 13 \
D0-D4 Logic Input High Voltage 0.8 \
D0-D4 Logic Input Low Voltage 0.4 \
. Vee -
High (Vec) 0a
OSC 3-Level Input Logic Levels V \
velinputLogic Lev OsC Medium (REF) 18 22
Low (GND) 0.4
SKIP Input Logic Level \Y High 12 \Y
nput Logic Levels
putteg SKIP Low (GND) 0.8
Logic Input Current SHDN, SKIP, SUS, OSC, D0-D4 = 0to 5V -1 +1 pA
Logic Output High Voltage VOH PWM_, DRSKP; ISOURCE = 3mA Vgi vV
Logic Output Low Voltage VoL PWM_, DRSKP; ISINK = 3mA 0.4 V
N AXIW 5
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ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1. Vcc = VSADN = 5V, OSC = REF, Vyps = VFBS = VCRsN = VcRsp = Vesp. = 1.20V, Vsysy = 0.8V, OFS = SUS =
GNDS = PGND = SKIP = GND, D0O-D4 set for 1.20V (D0-D4 = 01110). Ta = -40°C to +85°C, unless otherwise specified.) (Note 3)

PARAMETER | symBoL | CONDITIONS MIN MAX | UNITS
PWM CONTROLLER
Input Voltage Range Vce 4.5 55 vV
DAC codes from
-1.0 +1.0
Includes load- 1.10V to 1.55V %
DC Output Voltage Accuracy Vourt regulation error DAC codes from 3.0 30
(VPS = FBS) 0.80V to 1.075V e e
SUS =Vce -25 +25 mV
SUSV Input Range Vsusv 0.4 2.0 \
OFS Inout R v Negative offsets 0 0.8 v
nput Range
P ¢ OFS Positive offsets 1.2 2.0
AVouT/ AVOFs; AVOFs = VOFS, ) i}
VOrS = 010 0.8V 0.131 0.118
OFS GAIN AOFS ¥ Y ¥ y y VIV
AVouT/ AVoFs; AVOFs = VOFS - VREF, ) )
Vors = 1.2V to 2V 0.131 0.118
GNDS Input Range VGNDS -200 +200 mV
. AVouT/ AVGNDS,
GNDS Gain AGNDS 200V < VGNDS < +200mV 0.95 1.05 VIV
o OSC = GND 180 220
Switching Frequency Accuracy fow 0SC = REF 270 330 KHz
(Per Phase)
0OSC = Vcc 540 660
RTIME = 143kQ (6.25mV/us) -10 +10
RTIME = 47kQ (19mV/us) to 392kQ
-15 +15
TIME Slew-Rate Accuracy (2.28mV/us) %
Startup and shutdown, RTIME = 47kQ 20 420
(4.75mV/us) to 392kQ (0.57mV/us)
BIAS AND REFERENCE
. Measured at Vcc, VPS and FBS forced
Quiescent Supply Current (Vcc) lcc above the regulation points 12 mA
Shutdown Supply Current (Vce) Icc(sHDN) | Measured at Vo, SHDN = GND 10 pA
Reference Voltage VREF Vcc=4.5Vt05.5V, IRer=0 1.98 2.02 Y
. IREF = 0 to 500pA 2
Reference Load Regulation AVREF mV
IREF = -100pA t0 O 6.2
FAULT PROTECTION
Measured at VPS PVVSM (SKIP = GND)
) with respect to or SKIP mode when 150 250 mV
Output Overvoltage-Protection Voup unloaded output VouT < VTRIP
Threshold voltage, rising edge
' " | SKIP = V¢c and
i 1.70 1.80 \Y
8mV hysteresis VouT > VIR
6 N AXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1. Vcc = VSADN = 5V, OSC = REF, Vyps = VFBS = VCRsN = VcRsp = Vesp. = 1.20V, Vsysy = 0.8V, OFS = SUS =
GNDS = PGND = SKIP = GND, D0O-D4 set for 1.20V (D0-D4 = 01110). Ta = -40°C to +85°C, unless otherwise specified.) (Note 3)

[BI/E #1312l s

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Output Undervoltage-Protection Measured at VPS with respect to 70% of the
Threshold Vuve unloaded nominal output voltage 40 +40 mv
Undervoltage, measured at VPS with
respect to 87.5% of the unloaded output -40 +40
voltage, falling edge, 15mV hysteresis
VROK Threshold mV
Overvoltage, measured at VPS with respect
to 112.5% of the unloaded output voltage, -40 +40
rising edge, 15mV hysteresis
VROK Output Low Voltage ISINK = 3mA 0.4 Vv
Vce Undervoltage-Lockout Rising edge, hysteresis = 20mV, PWM_
Threshold VUVLOWVCO) | Gicapled below this level 4.10 4.45 v
DROOP AND TRANSIENT RESPONSE
DC Droop Amplifier Offset -2 +2 mV
DC Droop Amplifier Alvps / (N X AVGRS), Vwps = VCRSN = 1.2V,
Transconductance Gm(vPs) | VCRSP - VCRSN = -60mV to +60mV, 190 210 pS
(CRS Sense Enabled) N = number of phases enabled
DC Droop Amplifier Alyps / (ZAVGS), VeRrsp = Ve,
Transconductance Gm(vpPs) | Vvps = Vesno = 1.2V, 190 210 usS
(CRS Sense Disabled) Vesp_ - Vesn_ = -60mV to +60mV
Current-sense gain (Acs = 10 typ) divided
Transient-Droop Transresistance RTRANS by the voltage preamplifier 4.50 5.25 kQ
transconductance (Gm(TRC) = 2mS typ)
CURRENT LIMIT AND BALANCE
Current-Sense Input Preamplifier CSP_- CSN._ 25 425 mv
Offsets
ILIM(AVE) Input Range VREF VREF
\ \
(Adjustable Mode) ILIMIAVE) -1.0 0.2
ILIM(AVE) Average Current-Limit
Threshold Voltage VaveLimit | CRSP - CRSN; ILIM(AVE) = Vce 20 30 mV
(Positive, Default)
ILIM(AVE) Average Current-Limit VILIM(AVE) = VREF - 0.2V 5 15
Threshold Voltage VaveLimit | CRSP - CRSN mV
(Positive, Adjustable) VILIM(AVE) = VREF - 1.0V 44 56
ILIM(AVE) Average Current-Limit ) . _ ) )
Threshold Voltage (Negative) CRSP - CRSN; ILIM(AVE) = Vce 31 19 mV
ILIM(AVE) Current-Limit Default 3 Vce v
Switchover Threshold -04
N AXIW 7
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1. Vcc = VSADN = 5V, OSC = REF, Vyps = VFBs = VCRsN = VcRsp = Vesp. = 1.20V, Vsysy = 0.8V, OFS = SUS =
GNDS = PGND = SKIP = GND, D0-D4 set for 1.20V (D0-D4 = 01110). Ta = -40°C to +85°C, unless otherwise specified.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
ILIM(PK) Peak Current-Limit VerLimiT SISLT,\; PKC S_Nﬁmc | VPruinar = SOmY > * v
Threshold Voltage (Positive) oV v(unjw) VEKLIMT = 50mV 20 5
. CSP_-CSN_,
ILIM(PK) Peak Current Limit RILIM(PK) = RTRC X 8V / VPKLIMIT, -60 -40 mvV
Threshold Voltage (Negative) VPKLIMIT = 50mV
. CSP_-CSN_, Vskip= 1.2V,
ILIM(PK) Idle Current—l._lmn VIDLE RILIM(PK) = RTRG X 8V / VPKLIMIT, 5 8 Y
Threshold Voltage (Skip Mode) VBKLIMIT = 50mV
CSP_, CRSP -0.2 +0.2
Current-Sense Input Current PA
CSN_, CRSN -1.0 +1.0
Current-Sense Common-Mode CRSP CRSN. CSP  CSN 0 5 Vv
Input Range ' ' - -
Phase Disable Threshold CSP4 3 f/gi v
CRS Sense Input Disable Vce
Threshold CRSP 8 -0.4 v
LOGIC AND I/O
Logic Input High Voltage VIH SHDN, SUS 2.4 \
Logic Input Low Voltage ViL SHDN, SUS 0.8 \
D0-D4 Logic Input High Voltage 0.8 V
DO0-D4 Logic Input Low Voltage 0.4 \
. \Y
High (Vce) '5a
OSC 3-Level Input Logic Levels Vosc Medium (REF) 16 oo Vv
iu . .
Low (GND) 0.4
, High 1.2
SKIP Input Logic Levels VskIp Low (GND) 08 \
ow .
Logic Output High Voltage VoH PWM_, DRSKP; ISOURCE = 3mA Vgi vV

Note 2: VROK is blanked during the transitions, when the internal target is being slewed. See the Output-Voltage Transition Timing
section. VROK is reenabled in tgLANK (20ps) after the transition is completed.

Note 3: Specifications to Ta = -40°C are guaranteed by design and are not production tested.
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BT T (E4514
(Circuit of Figure 1. ViN = 12V, Ve = 5V, SUS = SKIP = GND, SHDN = Ve, Vsusy = 0.80V, Ta = +25°C, unless otherwise specified.)
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
(Vourt = 1.525V) (Vour = 1.300V) (Vour = 1.000V)
T, T Bl
iy 2 NS 2 Vin =8V :
% ey % AW LHHHE % n s
A1 TR A RN TR
= / = ] N — Vv
= 1 S N = 7 —~
Nl | /?‘: T = 8 // :/ L < g : e
2 V//d IN= 2 V74 IN= 2 7 /\\A 1oy
g 71, = 744 S V|
E 70 / 7 =70 / 7 £ 70 A/
//A Vi = 20V // Vi = 20V & // Vi 20V
6 /i 0 //// . /)
/,// /V// (///
50 // 50 / 50 /i
1 10 100 1 10 100 1 10 100
LOAD CURRENT (A) LOAD CURRENT () LOAD CURRENT (A)
SINGLE-PHASE NO-LOAD SUPPLY CURRENT
OUTPUT VOLTAGE DEVIATION EFFICIENCY vs. LOAD CURRENT vs. INPUT VOLTAGE
vs. LOAD CURRENT (Vour = 0.800V) (4-PHASE FORCED-PWM MODE)
20 V‘ T 3 100 g 200 g
=12V S I
0 g E g
AN e 90 Vi =8V Viy=12V = lBias E
s 2 \ N = 150 A
= N Vour= 100V = W € \\
% 40 N > 80 A LA %
3 AV 2 T 1\ =
E 60 \ =] ‘// [ = 100 N Y
S Vout = 1.30V \ £ 70 % Vi = 20V >
S -8 = >
AN // =z
N 60 5
-100 . 4
KIP = SUS =V, SKIP=V,
420 50 S| SUS =V¢e . ‘ cC
0 20 40 60 80 0.1 1 10 100 0 5 10 15 20 25
LOAD CURRENT (A LOAD CURRENT (A) INPUT VOLTAGE (V)
NO-LOAD SUPPLY CURRENT
vs. INPUT VOLTAGE OUTPUT OFFSET VOLTAGE REFERENCE VOLTAGE
(1-PHASE PULSE SKIPPING) vs. OFS VOLTAGE DISTRIBUTION
‘ . 150 o 50 o
NERT £ Lo g SAMPLE SIZE =100 |2
5 - 100 . \ :
= w ! ! .OI
§ IBIAS = 90 t t ™ <
= 6 <] 'l T' £ 30
o > 1 1 ()
= 5 0 ¥ t e
© @> 1 1 a
E 4 S 1 1 = 20
: MNERNIE
2 3 100 \ ! 10
Iv= 15uA ’ N unoerned
| | ™ T T ReGion
0 150 ‘ 0
0 5 10 15 20 2% 0 05 10 15 20 1990 1995 2000 2005 2010
INPUT VOLTAGE (V) OFS VOLTAGE (V) REFERENCE VOLTAGE (V)
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BT (4)

(Circuit of Figure 1. ViN = 12V, Ve = 5V, SUS = SKIP = GND, SHDN = Ve, Vsusy = 0.80V, Ta = +25°C, unless otherwise specified.)

OUTPUT OFFSET VOLTAGE VPS TRANSCONDUCTANCE CURRENT-SENSE VOLTAGE DIFFERENCE
DISTRIBUTION DISTRIBUTION vs. LOAD CURRENT
50 " " = 70 T T = 06 B
0.800v |H SAMPLE SIZE=100 |2 SAMPLE SIZE = 100 H g
1,550V ] g 60 § =05 s
40 — = E E
e S 50 g 04
2 2 £ 03 _—
= % = w0 £ -
& 2 G 02 /]
[ & n
5 2 o ¥ 8 o1 /
oo T 3
z Z = 0 /
10 5
10 © o
0 . H i 0 I 02
5 -3 -1 1 3 5 195 197 199 201 203 205 0 5 10 15 20 25
OUTPUT OFFSET VOLTAGE (mV) TRANSCONDUCTANCE (uS) LOAD CURRENT (A)
STARTUP WAVEFORM STARTUP WAVEFORM SHUTDOWN WAVEFORM
(NO LOAD) (20A LOAD) (NO LOAD)
MAX8707 toct MAX8707 toc14 - v MAX8707 toc15
sav | Y i A sav [ : PR ETy m——
—— i (A — 7 0 A
5V : it - B 5\ : e B (V2N smamean
0 e 7 () S : 0 B
o S RN A : C el : AR c 1.3V
0 D
0 E
200ps/div 200us/div 200ps/div
A. SHDN, 5V/div E. VROK, 10V/div A. SHDN, 5V/div E. VROK, 10V/div A. SHDN, 5V/div D. DL1, 10V/div
B. DRSKP, 10V/div F. DL1, 10V/div B. DRSKP, 10V/div F.DL1, 10V/div B VROK, 10V/div E. INDUCTOR CURRENT
C. REF, 2V/div G. INDUCTOR CURRENT C. REF, 2V/div G. INDUCTOR CURRENT C. OUT, 1V/div (IL1), 10A/div

D. OUT, 1V/div (IL1), 10A/div D. OUT, 1V/div (IL1), 10A/div
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(Circuit of Figure 1. ViN = 12V, Ve = 5V, SUS = SKIP = GND, SHDN = Ve, Vsusy = 0.80V, Ta = +25°C, unless otherwise specified.)

LOAD TRANSIENT
(Vour =1.30V) MAXB707 toc16
65A y ' ' '
A
10A I
130 "'"'T o e
vl
0 l — I
o | |
o
20ps/div
Alour=10ATO65A,  C.LX1,10V/dv

50A/div D. INDUGTOR CURRENT
B. Viour, 100mV/div (IL1), 10A/div
DEEP-SLEEP TRANSITION

MAX8707 toc19

T
2 "L__.__J'—"'] A
0 :
0.2V : ;
0 -»-JM*‘—'_’”L.._-.._ B

1.300V

1.275V

T w.ww«wx
) rww T w\w oy

20us/div
A. DPSLP, 5V/div D. INDUGTOR GURRENT

OUT =

B. OFS, 200mV/div (IL1), 10A/div
C. Vour, 25mV/div E. INDUCTOR CURRENT
(IL3), 10A/div

MAXIN

LOAD TRANSIENT
(Vour = 1.00V)

MAX8707 toc17

30A : T.' i bt ——
0 feot e m“‘“‘k—————‘w& A
100V Jomers 1 SR S 'r_' :

12V Lk |IP"|I1I:I{I|

(TG T TN A YT
T e T

LY W\W i \W\ i D
0 P\\WNM \\\\W\R\\\N\*I
20us/d\v
A. louT =0T0 30A, C. LX1, 10V/div
50A/div D. INDUCTOR CURRENT

B. Vour, 50mV/div (IL1), 10A/div

SUSPEND EXIT TRANSITION
MRGTOT 10220
33V 4
0 Feeieen A
1.30v
B
0.80v
5V c
0
.................. Wm 0

,.; _ _;_______;_.».!m\w wwrk :

20us/d|v

D. INDUCTOR CURRENT
(IL1), 10A/div

E. INDUCTOR CURRENT
(IL3), 10A/div

A. SUS, 5V/div
B. Viour, 500mV/div

C. DRSKP, 5V/div

TRANSIENT PHASE REPEAT
MAX8707 toc18
70A : ix oo
A
0A - . S 4
130V v 3
. L‘ pe— '_r aireisd B
T L T S
D Il i C
0 [ i e Y \\'\\
20A N
10A - I\\’ D
u
0 J\J V=20V

2us/div
A lour =070 70A, C. LX1, 10V/div
100A/div D. INDUGTOR CURRENT
B. Viour, 100mV/div (Ity), 108/div

SUSPEND TRANSITION
(SKIP = SUS)

MAX8707 toc21

3.3V

1.30V

0.80V

200us/div

D. INDUCTOR CURRENT
(IL1), 10A/div

E. INDUCTOR CURRENT
(IL3), 10A/div

A. SUS, 5V/div
B. Viour, 500mV/div

C. DRSKP, 5V/div
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Bl Hi R 2 7s

BT FHM (£)

(Circuit of Figure 1. ViN = 12V, Ve = 5V, SUS = SKIP = GND, SHDN = Ve, Vsusy = 0.80V, Ta = +25°C, unless otherwise specified.)

SUSPEND TRANSITION
(SKIP = SUS)

MAX8707 toc22

100ps/div
A. SUS, 5V/div
B. Vourt, 500mV/div
C. DRSKP, 5V/div

D. INDUCTOR CURRENT
(1), 10A/div

E. INDUCTOR CURRENT
(IL3), 10A/div

12

SUSPEND TRANSITION
(SKIP = GND)
MAX8707 toc23
33V | Yoo | 2
0 fuw |

1.30V

0.80vV
5V

(]

B

=

40us/div

A. SUS, 5V/div D. INDUCTOR CURRENT

B. Viour, 500mV/div (1), 10A/div

C. DRSKP, 5V/div E. INDUCTOR CURRENT
(IL3), 10A/div

MAX8707 toc25

D3 (200mV) VID TRANSITION

n i

33V I
0 MJMWWLW A
1.30V ; B

110V -
T
0 v«\\\w~,*me&x\www\‘wwD

20us/div
A. D3, 5V/div C. INDUCTOR CURRENT
B. Vout, 200mV/div (IL1), 10A/div
D. INDUCTOR CURRENT
(IL3), 10A/div

D1 (25mV) VID TRANSITION

MAX8707 toc24

¢

1
3.3V !
0 b S
] o N
AT
o IR
. .20us/div. .
A. D1, 5V/div C. INDUCTOR CURRENT
B. Vour, 25mV/div (IL1), 10A/div
D. INDUCTOR CURR
(IL3), 10A/div

D

ENT
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51l B

51k

=R

D2

fiRHLHE VID DAC 1541 A . DO-D4 fif AR EA NF Fhr. X861 ov BB A KT AR E#S cPU#E#.
FEEFHA T GE49, SUS=GND), H D0-D4 25 H V- HL R 7~ 1 VID 85 R 15% % i HLUE
EHEBA T (SUS = m), Hid BERE SUSV IHIAYH % .

D3

. HLHE VID DAC %4 A

D4

flRHLFE VID DAC R34 A (MSB)

N.C.

AEE. REFF®. Z5HERNREE.

SKIP

BBk b s RE A . BRI, RS R VROK BT .
33V Voo (F) = SFABkK TAER (2. 3 Fl4 M4 5 )
GND = ZH5E | PWM TR
Eash. KEFTE cPU VID B, = Hil# B sh#t AR pwM B .

TR . %A ARBEARZ I IE . R Ve I IER T/E. i {# 1C 2 A 50nA (JLT) SCHT
R TR SRS PSR, i A AL RN Ry BOEERAY 1/4. OIS dG, 281k
X 3l #—HI k. DRSKP Ml PWM_. Ff SHDN 2| 11V~13V, A 2L [} 458 F AR 5 F B FI R AR 3 L i,

BRI #% . RES SHDN 2 KT 13VIHE.

SUS

RS A . SEEIEE IR SUS AR, FHlak B B 2 H0. H SUSV (SUS = &)
5 D0-D4 (SUS = 1I%) B 7 (Y FL s . 45 ] 245 700 I8 A R) R H A L SR 315K 05 19 53 4 2011s BRI VROK .
% SUS AR, ff% (OFS) #H shZk k.

SUSV

R CH R A . 3] — > REF £ GND Z [RIf P4 E# 5 i, #2404V 2 2v BYEHIE .
SUS = st 4 H HLFE F SUS Y HL R 5E -

ILIM(AVE)

- 257 L PR At T TR 8] o . 42 ol 8 ) DR B0 19 CRSP-CRSIN Rt FEL i R B | B AR P B LG . 24 i - 2 HL G
TP, 42w P UEE s 2% Tpicq pvrr P99 56 Bap (0K e FEL R T T PR (ILIMI(PK) 22 - 240 PG [l B 80
ROTIBR P . 25 RS FLAS I (CRSP = Vo), “FHIRLGIIRGIRLBBAE 1L, T mave) MIZHEEE Ve

W ILIMAVE) B E Ve, JWERAEB TR N 25mv. Wl CH, P il TR 6 % T
ILIM(AVE)HL 5 5 FE L 22 /9 1/20° (VRer - ViLiMave)/20s TE 1.0V (VRgg- 1V) 2 1.8V (Vggg- 0.2V)iG ]
P IR E] 25mV BB TR Ve - 1V-

10

OFS

AP mFS LRI . 210 < Vopg < 0.8V I, OFS B 1/8 B M A H P i 2. 24 1.2V < Vopg < 2.0V i,
REF 1 OFS HLEZE 19 1/8 B ME i F. 0.8V < Vopg < 12VIEEIEA € L. EHEEHEAF (Sus=m),
FEHIARAE LR ES R AR -

MAXIMN
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FHF AMD Hammer CPU #% BB JRRI % 1.
B E 5 F 1 25

SIS (4E)
Bl B4 IheE
11 0SC PG4 A . OSC NIEHEEARIF I 3 i P B HH A . XT840 200kHz, # % GND,
XT840 300kHz, #Z REF, XT84 600kHz, #Z Ve
12 GNDS oA A A . 4% GNDS B4 2 CPU MR N5 . GNDS P94 2 1847 it HE R Y — M OR 2%
MRS PR B Sk I R 22 .
ZRPSIA. TIME X GND # — HHEP, & NAHEE. 47kQ & 392kQ KIBLE 2> B LY. 19mV/ps 2
2.28mV/ps HEESR, X TR AR b R 2
IVNEw —VoLD |
13 TIME TRANSUS) == ——
SU9) ™ aVrargeT /ot
HH, dVrargeT/dt = 6.25mV/ps x 143kQ/Rypvp FIEF . ST HURZIAOCHT R, 8 5 o g
B2 1/4. XTTFTA I VID #45, VID il A(D0-D4) 1AL SR L E TR, HEH/NT Ropyp ER
dv/dt.
U PRI R B ) PR O 35 G2 JL PR L ) - A SR i i AL (CSP & CSIN) 1 FE e R T U (B PR At 1 TR
il 37 BV 25 ORI B AR A9 Sl R . TLIML (PO GND 2 — UL Ry pvpicy 13 P28 Jo S0 (B PR G0 T AR -
14 ILIM(PK) RLIMEPK) = 8V x RTrc
lpkLimiT Res
HHp, Reg FHI IO (FUEY DCR kit P ) AP AE . Rype M TRC HIREF Z A AT EBME . Tpgp e A3
TR (LA T PR (BEARD
15 cev %g%ﬂ%ﬁ%ﬁﬁ?ﬁﬁﬁo CCV XA (GND) 4% — H 470pF x (4/mpp) BUAEE RRIHEA, DLk &R0
i
WEASHUETHCR 2 fi . TRC -5 REF (3% — HHLH (Rype), MR AL e 7 Rk 1 B BEAS T 2.
TRC A EFAAS T . R LUT A A CRES Ripe:
16 TRC

R R
Rrrc = Acs TRANSRCS
NPHRDROOP(AC)

ﬂu&i;ﬁ-%ﬁ#ﬁ‘f%(%% ). GRARTE B HE N, WIARHE R E R ORI E Rype. ERBIEH,
TRC M.
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51 BT (4E)

515 B Thak

20V HEMER R . 4 GND #— 1 0.22pF £ 1pF (RRMH) 1955 P R A . 2EME R TR RS b /MR T aRd it

1 REF | SOOpAHLE. HIT REF B PEIHEIRE , IEk REF 2 FC b R B

Tt . BRE, HER R TRURIRA, W VROK s AR, — BEEREHIA %L
18 VROK Chir HE H 6 ), U4 61 2 BRI VROK. (RiBH) . ZEJE Sh ST E], VROK B IRk . 2Bk kb =t
(SKIP = ) F, VROK LFR#EEE L.

19 GND M . F MAX8707 11 #8 H R 42 2 A Hb .

20 PGND Ui . UK S il (PwML) K sh % Bk ik b 4 ) (DRSKP) A HE .

o1 N BRI . Ve RIE— R 10Q BRI RGEHRIRILIE 4.5V £55V) . RATREFEILICH —H InFSAEE
cc K 9 235 s Wi 28 HL 28 5 BB GND -

22 PWMH1 A1 PWM SR Shas il . Wi s B K
23 PWM2 A2 1 PWM R B il . SRR O AR .
24 PWM3 AH 3 1) PWM SR Bh A il . e Wi o IR
25 PWM4 A4 19 PWM K BhER4E HIH . 2425 11 (CSP4 = Voe) BB 7E S it =t i i 481K
URsh R Bk kb sl . HERCR A, T TR Rk K e = 1 9K 3h 2% 1C 19 TAEHER. DRSKPTE Ve Al
26 DRSKP PGND [A]#83)). 4 DRSKP A&, Kah#h 1c TAEFESR T WM . 4 DRSKP MK, K sh#k 1C fifet

TR, HF TARFEBR bk

o7 Fps | RS EURIA . FBSHEE CPUMMILG L. N FBS A SIS RAH L E R R,
FedA 2 T — 5 VPS i L0 S8 0 LA B AT 00 FBS S AR ELHLIE . 6Bk R, FBS i

P SE B SO AR - 7E VPS HIFBS 2[4 — HUHPH Ryps, AR HGZER A HL TS A% 5 ok B HIRARAS
T (L) HS W ABEE K a—1) -

Rvps = Rbroop / (RSENSE x GM(VPS))

28 VPS Hrr, Rproopr Shy JER 1 B R R A R RsENSE MR BEAE , Gumeyvps) = 200ps- RsgNsE NI A

3 H (CRSP #11 CRSN) UG & A I FLBH . 24 CRSP#E R Vo BT, B SR B9 % A F R i F e (CSP_ Al
CSN) it AZ Fl. 4 FUIEE T BB (Rper) MTERIT TR RN , Ryps IV i% 4% — HNTC #uiiHLFH
%Fgﬁﬁ FL e O R B IR BE AR . AR R R e L EhRE, WIKE VPS 5 FBS Bk . TEXETHI T, VPS
B -

29 CRoN | ORI GULH A CRSN W25 GULMA, FIT | AR LR ORI {2 CRSPFI CRSN 45— U
VUHLBE, PR ORI IR ). ARG, P55 CRSN (CRSP EHLE V) -

MAXIMN 15
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FHF AMD Hammer CPU #% BB JRRI % 1.

Bl Hi R 2 7s

5| BT R (%)
Bl am ThéE
IEAR A LB T A . CRSP M ZE4r IEAR A, T 1 AR RS B AU . 7€ CRSP A CRSN [H) 42 — HUA it
30 CRsP FLRH . ARETEAE (CSP_ AT CSN) #fs A i LB, JIHF CRSP 4% % Ve ¥ %5 CRSN, A X MESMY
K (CRSP #1 CRSN) T fE .
31 CSP1 A LR IERAS A . RIERI A SEBL T 3, AT IR 124 ZE AR I HL B B DCR AR I8 5 L 2 1) 1E 0
32 CSN1 AH 1Y SO A
33 CSN2 AR 2 1 SR AS R T -
34 CSP2 A2 Y IEARAG I A - ARIEAR I A SR T 20, %% A S N 1% 42 2 K I PR PE B DCR ARG I 318 0% FEL 28 1Y) 16 3
35 CSP3 M3 B IERAG R A . ARG SCB T X, A 5| 24 25 R U FELBE B DCR AR 308 I8 FEL 25 11 I «
36 CSN3 A3 1 AR T A
37 CSN4 A 4 1 LA TTHIA -
38 CSPa AR 4 W9 IEARAG I SN - ARIEAS IR M SEBR T 20, %% A5 BN 1% 42 28 K6 I FEL PE B DCR A 318 I8 FEL 228 1Y) IE 3
Rl 5E 3 A TAERS, W CSP44EE Vec-
{&JE VID-DAC % A . DO-D4 ¥t AJEA N HB_ LRI, X8 1 ov B AV AR B35S CPUER:. EIEW
39 DO BT (Fa, Sus=1K), %iHHEER DO-D4 | VID-DACHI AR E . FEHEER T(SUS =5), il
LR R SUSV I LI
40 D1 &£ VID-DAC T4 i A .
IEZA 2 BH +5V i B LR L4 Ve (BT PWM i &) Ml
Vpry (FET B -GK S HL IR ), XA 75 SR fe K LI R -
+5VIHEREE (Vo) IBIAS = ICC + IDRIVE

B T HLIL, MAX8707 b 75 B — AR +5V f B HLUA -
— RV, XA +5V J B LR ELE 0% R 95% 1 +5V
ARG . RASEMERI, TREE, FETT
— A 45V ERMERER A, BMME, DFEEN—
NERAERR R R 0 PWM B R K Bhas (e . 257
M T, WAz — R R R Aok 2 At +5v i & HL R

16

Hrr, ICCWE Electrical Characteristics 7%, IDRIVE%fSW
x Qg (EHAR) W E A 9K Bh s HL IR FRL UL, 20K 3l f i3 B9 oK)
PRI . AR 45V i E R IR R R IR S B,
JUER M RERS 5 (SHDN B m) , HEHRMHEECH
4, LIsafiash.
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FX$7% (0SC)

OSC =H P& km A\ v] FRE B BT MR . 0SC B
5 GND. REF 8V B 45573 Al 3 & TAES% N 200kHz
300kHz 1 600kHz. = LAEMIZ (600kHz, OSC = V) AT
BN RS, SN HER S AR, BT
Bm I e, ORI A BTN . IR L EIR
F B R R R A RE 6 12 2 XA T . AR TAESIZ (200kHz
OSC = GND) #& it i £ 1) SR RCE , HZERIE KRB THR
SHRIAR A ) AR

XHENXNEZHLE
MAX8707 [T A T AE 2 £ 15 A7 —— X PP 40 TAE o7
2O T A FI i S UE U B R A A, BRI T LG TR
(EMD) , FH4Em TR, ZHEHISE LA 2 0 R
i, XSO B 2 [R]AH AL 22 90° (4 4H) B 120° (3 4H) H#54H
TAE. IEH TAER, AN&[REEFFEE M MOSFET. B
iy A EL L B A A AR 00 3 0 T [ BE PRI, AT R AR T
WA ESG . ESR TIERFFEF RMS S0 HILGE S WL fr
AR . WL, BRI A T e, FRHR
DT T E— X R AL T A, T TR A, I
AR T oo 09 Th Bk — 1 MAX8707 U R I &.
AR, A BLAR S 1

BEEHER

HBL — AW AR, 58 48 00 M B A5 () B T H B
Wi 57 6+ FEL i % AR L J% FEL 0 422 3 2 397 19 FRL UL K T 19
AEJT. ZAH. 8 e AR s il A — M R Bt B, 3X
FERL A T — A HI T S bR A S AR 0 B JESR . i
BRX P IER T A], MAX8707 R — B SHELZ IhEE,
o 4 e A 0 ) O 2R A AR AL S 2 R R . dn SR A
ARSI ) R R BEAIG T 25mv, TR SR I BU A e A7 B
HH il & © 58 AR — U8 A A . 5 TR AEAR A IR

MAXIMN

BIE S F = 75

W R —EXT AR A i . XA R AT — A
Bk TR M, =E T A RRER AR, 't
ST B R 250

RIBE- BT KRS

HBEEMILARS (A TE)
BRI ER T — SRR A, R4 R E MR
WIE S B 4 2 . FEL AR T A DA 22 4 SR — G
it FELBHE (ff BE CRS K A Bk FLES DCR (2% 1E CRS K As)
LR ERE. VPS (B E R I) BOR AR T AT RISk E T
AR (CRS A &5 BT L TAEAR%L, sUrA TIEM
RS i BT A (CS_) Z F1(CRSP = Vo) - 85 UK A8 19 %
e 2 R T e 0 H R A S i AL(VPS) . [FE, vps Fil
i LA A5 (FBS) 22 8] A9 FELRELAG S8 1 He s S o7 3 £ -

VouT = VTARGET - RvPs IvPs
Her, HARHEE (Voarger) BIE XA BE B EHF— T
gath, BEREOREE R (yps) FHR UL HB S A TAE AR £
(npr) KB E (24 CRS K I H BERT) ©
IvPS = nPH (VCRSP - VCRSN) GM(VPS)
e
Ilvps = X (VCsP_ - VCSN_) GM(VPS)

22k 1| CRS KA (CRSP = Vee) -
Hr, 80 Electrical Characteristics I, GM(VPS)—
1 200ps. A VPS FLI I 22 5| £k L PE Bl 5 U R
sl R EIRE, B MESBRHE™E 1%
B HL R 1) 1) FEL I i TN 2] FBSS A -
1% VPS 5 FBS B, RIEE L EESL.

17

LOLBXVIN



FHIZ1H .

~>

3

V.

~

2]

-

%

/7

A

T

-TI-/

L

P o
sé’
AN

AE

>

Z!

HF AMD Hammer CPU

[E]

SNOLLOINNO? FSN3S-TL0NTH N0 |
(X1ddNS 3402 Nd9) =
5&8 ce _||_|

S 4dooot
aN9d Sad

NOHA NOHS S8y T SaNDyY
10HHQ s\ V'V <L 440004
10H4d anad vdS9 OH6H9 SON9Y
»{2NMd Sdhy |H|
210 SNY o
> LM _
B dIS X1 NSO T
= 2Ha oOAI8
2ASNS
oy 89 4 o
FASNSY
3sly Ha ASNS 434
= COLEXVIN |y eNS9 NI p— R RN =]
ESH mm_ﬂ_\ IXV _\_ﬁ_ . 90— N TINTTE
[ANIY] YOUA Py >
207 —
. 2lsa L —
ww\_f A 1159 M |\<</\|I_ 0UAY
_ W02
| % % N Jdooot _l A9 — (Al AS
| A A hd —q A9
41z N0 0L N8 vINMd (Y114
2oy £nmd 10y
4SHa
HAMd $40
2NMd
7|V (4]
» 1540y =
2NMd 2
o ansd . 450 (I ’ ANV
210 20/8XYN A0S
S wIixvw Wiy NIy
NOYA ———={NGHS ol NS ST
- 1 4 ——10H4d |
S AN — 2Ha NSHO el o
ON9Y 41igz 0
A0
i 208X 11 st My ™
3Ly wIxXvw Oty
— X7
- < md
ESH 1351 IHa zm_mw (Non) tol_izm
- <
[Reality} 0 INSD — L NO
A
2159 [
EZW_W (il aap 1158 1dS9 va
1aang QUYL f—
|H| % ﬁ o 20— P sinduian
e 2 3 2 3 .
A 1NdNI HMd "o " 00—
SYIg AG SYIA AS 9
A0Z 0L A8
0k
007y

MAXIMN

fE MAX8707 AMD Hammer 1 F8 i

Vv

18

A1 %

LOL8XVIN



JHF AMD Hammer CPU 1% EHIZ% 15 .

BN T EHAES
MAXS8707 Tl #R £ AL T — MRS T = FHORER, Ik
4l 01 R E S AR AL (FE cPU M AR E ). BRAST 3
R #R AT d A AR A A R R e AL, EAERGE
FIRER, DIAMEEE AR A5 B A iR &% . A A
DA 437 kil cSP_ F1 CSN_ A i 76 14 (FL B DCR 5%
R FL R b Y R . B RO A B i B B R T AR
W% 2508 B 5 A (TRC), [AIBE, TRC FIFEHEHL T (REF) 2
(B B ER P PR T RS R E (3 55, WL EH . BEM
R h ErE .
IMARARTEBEEN, W Rproop H W ZETHH T BB 7
H (AVouT/ Alout) BB K S LR BBk e, 2 Fa
FEEERFYI . TRC TE W B S = AL

ETiE e
ZAIPE IR IR S T 240w im A A A, DURME L R 7
EJ3 il A e 25 A 3 g FEL RS |0 7 R e
MAX8707 1Y) GNDS BUK # B3t H br i 8 i — M
B, AWM EE, RS E R A
(FBS) « FLEE N FHLFH (Rypg) FIHIAS I (GNDS) % A B %
FE 3] A0 3 P A% L 05 v R T o

FRA AR
U R R K6 vPS FEE I E i P ES T HirHEE.
XA 5 A i 0 SR LR AR A, K 4R B L R
(K 2), RAE—REFIN . 5% S0 R TC % 1) B
ML . B RCK A8 RE B F R IR RS £ 100m v (ST
H) . ZoHMAREUEZEDR 60mv, B HME R
M REP & . cov 51 AMER — RAMER AR Jr
b 5 BRI () 8. R 470pF x (4mpp) SAHE H &
14 Pl S L
AARAEBR Bk (SKIP = &) RAEBESL, MAX8707
4 TE Wk 75 3 2 TF 0 A5 g 0 R 4% 1) A i 4 S 2 1 E ALy
. B — HARFRR, HIIWESEREL R (NEE R
MR T ok) L I B i AR RS (R SR 22 L
BEBE) 20ps Ja -
WA 1 HLEE AL (VPS = FBS) B, BRAS T AU N T U3
R AR +80mV fe /N T U, DAFRIIE 2 4% B B i i
K.

MAXIMN

BIE S F = 75

&1, WEZSHEN BRI HER

MAX8707
AMD HAMMER
DESIGNATION COMPONENTS
Circuit of Figure 1
Input Voltage Range 7V to 24V

VID Output Voltage (D4-D0) 1.50V (D4-D0 = 00010)

SUSV Suspend Voltage

(SUS = High) 0.80v

Maximum Load Current 80A
4 phases

Number of Phases (nTOTAL) (1)pl\/IAX8705 + (2) MAX8702
0.56uH, 1.6mQ

Inductor (Per Phase) Panasonic ETQP4LR5S6WFC

Switching Frequency

(Por Phase) 300kHz (OSC = REF)

High-Side MOSFET

(NH, Per Phase) Siliconix (1) Si7892DP

Low-Side MOSFET

(NL, Per Phase) Siliconix (2) Si7356DP

(8) 10uF, 25V

TDK C3225X7R1E106M
Taiyo Yuden
TMK325BJ106MN

Total Input Capacitance (CiN)

Total Output Capacitance
(Cour)

(6) 3304F, 2.5V, 9mMQ
Sanyo 2R5TPE330M9

1.0mQ
Panasonic ERUIMTWTJ1MOU

Current-Sense Resistor
(RSENSE)

(Y5 N
Z AR Pl B AE S TR AR, T4 T L Y 1
WEEM— RN WAL R . WA B S
HARFL AN, 0 F2 5 235 5 DAC I TR . MR A e
1% fi 4 L P R F2 = 100mV - 1T OF'S it A i (9 43 s FELFEL
RV ALE . WA 0 2 0.8V I, RS &R i i
LRSI — D AW, W 8% T 1/8 fff OFS il At
EE‘E(VOFFSET =-0.125 x Vops) ° ﬁbﬂ.)\%j 1.2V§2V HTJ‘;
i B2 HOR A5 00t i P IR & — S IE RS L T, (R F%  4F
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MAX8707

FHF AMD Hammer CPU #% BB JRRI % 1.

Bl Hi R 2 7s

Voo _
REF RIF INAXI/WN
2.0) UVLO —C} -~ MIAX8707
GND |
Al REFOK
D4 =
e
D3 o Y CHANGE WINDOW Sus
w8 COMPARATOR
— 8 = DAC
%» 3 I
—> ; s 4I>_/\/\/\/ OFS
susv ? 3 i ND
= TARGET | GNDS.
SUS 4 ' D 6u
SHDN
FAULT RS I L
ICSLEW A -
2 ERROR =
AMP — R-TO-!
I REF > CONVERTER - TIME
+ x4
CSP
FBS x4~ _
A=10
+ ° CSN
TARGET _ _
e 1 <Gpoum |—!
o REF PHASE ENABLE sKip
+ DETECT <
A
s CL/\TI\F}Ig OSCILLATOR | 05
R-TO- -
ILIMPK) CONVERTER -
EAI4:1 ¥
CURRENT- i~
LIMIT SUS — o] CUPWAEANLT%%DE AL
| COMPARATOR P
25mV RUN — =
CRSP ‘
Y
0kQ
% TRAN PGND
CRSN ) LOAD-TRANSIENT
VPS DETECT COMPARATOR
VPS |
16008 "% TARGET PGOOD AND
ooy FAULT DETECT VROK
INTEGRATOR CHANGE —
AMP N~ FAULT
(UVP + THERMAL)

2. MAX8707 DIREHE ]
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JHF AMD Hammer CPU % FE BRI %18 .

[BI/E #1312l s

MANUFACTURER

WEBSITE

Bl Technologies

www.bitechnologies.com

Central Semiconductor

www.centralsemi.com

Coilcraft

www.coilcraft.com

Coiltronics

www.coiltronics.com

Fairchild Semiconductor

www.fairchildsemi.com

International Rectifier

www.irf.com

Kemet www.kemet.com
Panasonic www.panasonic.com
Sanyo WWW.SECC.CO.jp

Siliconix (Vishay)

www.vishay.com

Sumida www.sumida.com
Taiyo Yuden www.t-yuden.com
TDK www.component.tdk.com
TOKO www.tokoam.com

%3 LFRNEER

SHDN sSus SKIP OFS HHEBE TR
(RUIHEL TR . SRFIHLIE PWM_ S, 25 Ik #ihiae.
GND X X X GND L PR 5 10pA (R K 18).-
Vee GND GND | GNDREF (%01%2% /Eg%&ﬁ%ii%ﬁﬁﬁﬁ VID DACH (£ 417, D0O-D4) K&
. D0-D4 Bk TAE. M48%5 SKIPHT, MAX8707 7. Bl #E A Bk ik
Vee GND Vcc | GNDZLREF (TR TAERER, AT 7ERREE LT M 37E PWM/PEM B[] B4k .
VROK - PR #5 5 % -
Vec oD y 0ROV | DoD4 | WEEENCHIR. SR VID DACT) (479, DO-D4)" OFS
LV B 20V ) 5 BV 52 09 D % EEL 2 LR B 25 2 o FL T
SUSV FERR AT SOMIBK B . 2B LR i BUE SUSV B I
vee vee X X GEWZ) | b e, 288 SCMAT A AR T fER .
ARt R B 25 E K UVP B T B B i
Vee X X X GND ?E%%%*E%% FAULT #5, HFIIEHINE Ve 5
YJ]#t SHDN -
X =LK

MAXIMN
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MAX8707

FHF AMD Hammer CPU #% BB JRRI % 1.

BIE 5 F = 75

TREUERES OFS it AW EZME 1 1/8 ff (VoppseT =
0.125 x (Vggr -Vors)- AR, g HFH R4
W AR A SEBRAE FI w34 T X R Br ek L 4
PREL. BREREPELIT. 20VRA ERIKRO0SV R 12V L
AN E A E . OFS il AR RVF TR B3, X T4
1M, A HLE .

TR (SUS = /), FHIEREE 1 IWFe R4S

BE B JEILFE
WE 2 B B (VpargeT) BT SE 1Y HL 24 HE (VID
DAC X SUSV) 55/ F He 12 K 376 v b S I B2 52 (V gnps)
Z R, RN

VTARGET = VDAC + VOFFSET + VGNDS
(¥4 SUD = GND f)
Hr, Vpac FIEH TAE (SUS =1k, W3 4) #H L& 1Y
VID B, Voppspr N OFS 5|V & 19 i £8 HL s (3% 3) -
EHREAEX (SUS = /), WMBHEERCKHRE A, BirH
JEBR IR SUSV Hi AFLIE :
VTARGET = VSUSV + VGNDS

(4 SUS = Vi)
MAX8707 1 — /28 & i, M =FRE A A k%
— M (F2) —VID DAC W% . SUSV i B i b (3%
g g ) . Bahit, MAX8707 ¥ B Fr HL M HZ i
2713 DO-D4 Y G W E (SUS = 1K) 3 SUSV H &
(SUS =) -

DAC#IA (D0-D4)
TEIE® B9 PWM TAEB R (SUS=1%), DACHIH
DO-D4 il AR Efi L . DO-D4 NLE (1.0V) 24
WA, THESCPUZEH. AEZZD0-D45IH.
DO-D4 A £ MAX8707 TAEMY B e AE , DLFEAS ] — 4
B R E . UE ETECE DO-D4, 5L 8] 1) 5 4
B AR ZE AR T 50ns. &N, DAC & BN IE M5
P, 3 S AR A I R P R I R R B, RS A
BEHRENEE, TR TEMEENE. DAC AL HIT
A B H EL R AT AMD Hammer FIHLE (6 4) -

22

OUTPUT OFFSET VOLTAGE
vs. OFS INPUT VOLTAGE
200mV —
< | UNDEFINED
; TTREGION ~ —
' \\\\
& 100mV : !
= : \
e 1 ™
= | N
£ 0
= N ;
2 N
3 100mV \:
-100m N
1\\
08V | 12v
-200mV ‘ ‘
0 05V 1.0V 1.5V 2.0V

OFS VOLTAGE (Vors)

3. fii th i 5 OF S il A FELJE .

HER
Wk AN R R AN, A0 AR AR B R Y AR R
FEALH R, DABRKTI#E. MAX8707 M T —1>
2% WP AR R R R A (SUS V) I — AN B0 SUS #5 il i
A FERCHL T R FANEE B2 7E REF. SUSV B 2
(] 1 — AN L BEL 43 FE A SR R . R R TG A 0.4V
220V (Vgep) -
2 CPU HERT (SUS =), #EHil# MBI A:, 2%
DO-D4 % B ) 5 VID-DACHS, F¥ i F & R #E 5] ih
SUSVHERENHRHEE. BHidEd, MAX8707 i
AR P> VROK [TBRAZ I, B 3] 438 6 42 ol #4531 3 4 i 4
AR 20ps 5 - 20ps 5, MAX8707 (SKIP #HLK) A3
DI 1 A0 Bk kil 7 5, S EIHLIK DRSKP, I B
$2 VROK LR A& .

MAX8707 DL —Fh 245 10 Jy A sc ot = | (it o, 8 shfi
BRI E /. XA BRI SRR T

MAXIMN




JHF AMD Hammer CPU % FE BRI %18 .

[BI/E #1312l s

% 4. AMD Hammer#itHEE J£ VID DAC %&%5 (SUS = GND)

D4 D3 D2 D1 Do OUTPU.I-(\\,’)O LTAGE D4 D3 D2 D1 DO OUTPUT(\\I’)O LTAGE
0 0 0 0 0 1.550 1 0 0 0 0 1.150
0 0 0 0 1 1.525 1 0 0 0 1 1.125
0 0 0 1 0 1.500 1 0 0 1 0 1.100
0 0 0 1 1 1.475 1 0 0 1 1 1.075
0 0 1 0 0 1.450 1 0 1 0 0 1.050
0 0 1 0 1 1.425 1 0 1 0 1 1.025
0 0 1 1 0 1.400 1 0 1 1 0 1.000
0 0 1 1 1 1.375 1 0 1 1 1 0.975
0 1 0 0 0 1.350 1 1 0 0 0 0.950
0 1 0 0 1 1.325 1 1 0 0 1 0.925
0 1 0 1 0 1.300 1 1 0 1 0 0.900
0 1 0 1 1 1.275 1 1 0 1 1 0.875
0 1 1 0 0 1.250 1 1 1 0 0 0.850
0 1 1 0 1 1.225 1 1 1 0 1 0.825
0 1 1 1 0 1.200 1 1 1 1 0 0.800
0 1 1 1 1 1.175 1 1 1 1 1 No CPU*

T cPU B EHIAFHATE cPU BT, DIKBFEEF ffir th Ik FEIEE] ov. B TE CPU #ERT, T Hae LUS Sh 2R = hl i i fE E
THEFHG VID Fi i I 758 CPU B, et (RIFAFaT RS, ATLUR EY viID H9ZEAL .

I PHAR A O A R, R IR T R Y B SR 1A B i
b, [RTEE SORUAT B B AR 25 7 it P2 T ) 06 {1 PO

iy MR B O U G R T IR I, MAX8707 B BE A
VROK I'TFRAZI, FH 1k VROK F U i £ 138 98 3o F2 ol
TR . AERERRINEAREREEFHLELY
20ps, AT VROK FRRATI, (5 A4 64 TAE
TERH PWM B A JF 5 VROK EFRAS . 547 il %
EA BBk TAERE, W —E % VROK LRRAM . 42
(P Ry W) SRR, DU AR 7E B 1 SR
PR PR 52 B3t U .

2 P AR R AR A BB B R, MAX8707 % E OVP £
175V, HTEFFIRET KA 4. OVP EMRIFTE 1,75V,
B R PR A, — B3 I i A 52 A (P E B Frik
2y, I H AR E RS (R E] — MR 22 F A kA
i) Ja 20ps.

MAXIMN

MAX8707 H sl HL Ji 45 i 2 76 V1 5 (A 8] P9 58 it
TEFR BT R A SR KK T BRI A — A AR LA
F— > B Rppveg 13828 19 FEL U0 V5 R 42 1 B+ FL R 1) o0 O
TR R S T O T Ry FELR 25 R SR 8 0 2
HIRE B (Cqrpw HURE ). HEZLR VAN T ILIM(AVE)
A ILIM(PK) % 58 Y LG TTBR , D043 2% 55 4 AL TG
Ko MWTHEAFR B HERES S EL R, o ER R
(tTRAN)Eyy%jJ:—Fﬁ :

IVNEw - VoL !

t =
TRAN(SUS) Vramaer /ot

HH, dVrarger/ dt = 6.25mV/ps x 143kQ/Rypvg M1
#, VoLp AWIREHHRIE, Vigw WFHHRHRE. A
BS tSLEW IR {5 2 W, Electrical Characteristics 311
TIME Slew-Rate Accuracy 55 . fEPR M, 4%
il E SRR AR E 174
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MAX8707

FHF AMD Hammer CPU #% BB JRRI % 1.

BIE 5 F = 75

AVTARGET

tTRAN(START) = ITRAN(SHDN) = —dVTARGET Tt

TEFTA 325 vID iR, VID i A (D0-D4) i AR
RUE THENER, ERNEKTE B Ropyp AHER
JE o PR Ryppyp WP TE R 2 47kQ 2 392kQ, 73 51X B
T 19mV/ps £ 2.28mV/ps HY4EA . iyt LB ER 27 H AR
FETEZ), M FR A i

B — W AR, AR TR AR LA T 2 F R
LI -

||_ = —COUT X(

dVrarGeT /dt)
NPH

HH, dVparger/dt WERBEE, Cour N BHEA
ﬁﬂ nPHj‘jI'ﬁz*Eﬁ

(B F PWM L {E#L)
LCE A5 PWM B MAX8707 (SKIP # hr ) i2f A
FER BT, P T 3R 2 PR Reppy s 1808 9 3 30 8 i ) R R P
K3 5% E R SUSV HLIE . 78 I 3 1] 4% i 2% BE ik
VROK Gl N @A), B2 ¥ o fE 45 s]R—N 30 H b
HLE S5 T SUSV HUE— 20ps Ji - FESL BRBOE FE4E W5
b4 H 3h LW Al 2. A 3 FIAH 4 (B DRSKP), # AH
AHBk Bk E R . Bh R BT VROK H IR FR .
1B R B R (B SUS) , MAX8707 7 B i i A 4
fHAE A AH (hr % DRSKP) , i H F 4% B8 Repppp B € 1
B3 EF. FE A SRS R VROK GERHI N B, H
B e 45 R— PN BB H b FEL R % T 15 22 1 VID-DAC HLHE—
20ps Ja -

HEETETE

(R BB T 1EHE L)

R MAX8707 Bk & AU Bk b i 5 (SKIP = #r), T4
SUS AEm i, MAX8707 SLRISCHAH 2. AH 3 FIAH 4 (BLAK
DRSKP), #EABkBkihEIER K (K 5). i i % 18
A P A E R R R R PN BB E A LR AT SR 4
AR, VROK RS, H2B 8N

24

B EH AR IR 2 T SN 20ps . X ANEFEREE G,
VROK H#E T IR M.

1R H PR B R S SIS (hE AR SUS), MAX8707 JEEE I &R H A5
R ) ) AR 30 . 24 i S F R v T PR R E A s A
ARk Bk R . BB E YD E bR T
MAX8707 Ji 21 it A 9% 8 BE 1Y A0 (hz %= DRSKP), it FL
FE 9 B8 Roppg W05 MO 32 38 BT 75 o 309 ) 42 41 2% B i
VROK G E B, B4 5 20ps /5 -

B PWM LIER=C (IE7E LIEE=)
EHIRSN. R IE® TE—CPU EHEBTEFEsH,
SKIP=fR)—itFEH, MAX8707 TYE TGRS . 5 i
PWM il 7=, s d| pwM B 1TH % DRSKP, it
UK Bh# e P b e, 38 6 O 000 A AR 3K 3h I o 4 B
AT AR B Zh I . XL T e AR AR R, I
SOV H R AR R BRI S ), VG A R, K
PO . ORFBA A 071 1 PR B AR

s il PWM TAE B A AR & 0 24T +5v I B FL IR
HL I AR FFAE B A 10mA 2 200mA 2 8], FlFT 9 406
MOSFET FIFF R4 . WA LT 5 & %,
FEd Rt ARG, DI 2] — Fh A T S Bk ik 4%

BEBRBR PR

MAX8707 B — M3k TAEB R #Hil% A (SK1p), Ik
KW ZREIH, FHERE /A LRSS T . M
REOK B 25 1Y 1 & LA (hrIK DRSKP) S, 48 il 4 98 1l B
KPIAHI PWM_ G, 22 A I A e Y 2 P B
FRTHAR DL_. X AF AT RLBH 1k B8O i A L, IF
T 42 1) #5742 AR AT ko — R I Bk, By Lk E
Bt . Y2 E S B R, B S R R
I RE pwM TAER G H PWM) .

ECE s d PWM R B MAX8707 (FLAIk SKIP) #f A
AT, FEd 2 7E B An B R SA TUE 9 SUSV LRI
21k 20ps Ji B Sh 12 B bk i Oy 2

2 Bk ko TAE AR S g R RS, B AR AR R R TR
PITRR , H HE R I E R R A 1dle Mode™ i [T PR
(VIDLE=O.1XVPKLIMIT)ETJ‘ggJJ:EJ‘E%EqQ Eiﬁﬁd‘,
T 21 LB U 4R A FE 1dle Mode Rt IR DA |, IS

Idle Mode 72 Maxim Integrated Products, Inc. IR«

MAXIMN




JHF AMD Hammer CPU 1% EHIZ% 15 .
B E 5 F 1 Fl 25

CPU CORE
VOLTAGE

— |

INTERNAL : :
PWM CONTROL . FORCED-PWM | |

AN N | O | | O Y O
L | | | O
CCCIN [N | | LN nni
CCCI | N A S

DRSKP 3 3 | |

AUTO 1-PHASE SKIP | FORCED-PWM |

LOW THRESHOLD ONLY E HIGH-Z

VROK HIGH 2 |

" lBLaNK | 1 tBLank 1
20us typ 20us typ

NOTE: OVP CONSTANTLY TRACKS THE INTERNAL TARGET, AND THE INTEGRATOR (CCV) IS CONSTANTLY ENABLED.

[l 4. #EH pwM HZCSKIP = 1) GHEAE A 190 .

ACTUAL Vour

CPU CORE

VOLTAGE TARGET

SKIP = SUS | % %

INTERNAL ‘
PWM CONTROL |

DRSKP |
VROK | HIGH-Z LOW VROK THRESHOLD ONLY HIGH-Z
QVP/CCV _ OVP TRACKS INTERNAL TARGET
OVP = 1.8V INTEGRATOR DISABLED INTEGRATOR ENABLED
+ BLank B
20us 20us

Bl 5. BBk EC (SKIP = SUS) -5 HERE B 1920 I

MAXIMN
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MAX8707

FHF AMD Hammer CPU #% BB JRRI % 1.

Bl Hi R 2 7s

x5 SKIPEZER

SKIP sus X DRSKP -
I
N @) Rt () ezt
1% L H = FEHER TAETEIE E T M T, FEAHEHR 5 pwM
(GND) 4 PWM (Vpp) Jrat. IR AR b TR, 26 AR (A B Bl T
A58 Ay v MR SK 2 1Y) H AR
fi%
(GND)
N FEHIARTE B AR R F 3K SUSV B 20ps 5 H 2 D)3
] B 1% Bk 2. By a8 (45 H 87 R R AT PEM
(33VEH Vo) Bk Bk o (PGND) TAERER . AR T, AL = AR (PwM2.
PWM3 Fll PWM4 B FLAIK) -
2 ) A 1% B s X B 4 o B AR SR R N0 A PRML AR BRE L
>12V) ok B Jik ot (PGND) MUBRFE TR, HA =M M —PWM2. PWM3 A
PWM4 #E AL .

T ] R T R G R TR . TEARERAT, AR R4
Pl i N I Y S R 55 I A T D G I A e
Idle Mode Rl TR , &40 T PR TR (H1 ILIM(PK)
WAE) 1 10%-

Lyl gt AR AR, RN SKIP #th mfsh, 22 A0
LB A=A, HAREE — A F 4 (pwMl) TAE. 4
TAE T Bk Bk op s, 4% i 4% Rl VROK HFR Az il
OVP 'TBRIRERILE Y VID DAC Zei5. JCit SKIP Wi i&
B, MAX8707 FE 55 sl AR 5< b 1 (8] 45 2 B 2) % 5
PWM .

HE = (Idle Mode) B 71 TR
I E L (Idle Mode) FLI I TR 18 6 3 17 4% 7E A2 20N T2
A8 S 1) Rk — D R/NVECE R R, R AR
S B A A R B M (Vg =
0.1 x VpgpimiT) RSN D = e st e 1 e B
SR AR SRR, PR LA e b UL — S8 ik, DA
Gt AT S . T Bk, SR
A8 R T R TR, & A= Esh s — A4S A
B, SEBR b, A0 0 4 ] R B A AR AT X
P IS 23030 P A (B HE AT )3

26

BRERHIEZCBI B 3L
TEBk K B, MAX8707 3¢ HI = A48 I 5 1l Fir 1%
DRSKP, it 4> Bk ik i 4 0K o #8800 b LA A . SXRE,
BRI H oh s prM TAEHE R (Bl 6), $RALE
YRR . X PP T - A RS, AR e
R FEL 2o R R ¢ Lk AR O 6 9 Sl R . IR sh AR g
EC A R TEAR I MOSFET 6% 0 HiL B FEL 3T (2 DL Bk ik v o X
W BAEFM) . — B Vix- Vponp EZ BT EH
BAREELIT, MK shassm HIRK DL . X FLHITE B
B ik v pEM A EE B Bk i pwM R P 7 A ] 9 4 R
F, 5 S AR LR R LR TR S (R N I R
FO) B2 RS A E A . PEM/PWM BT 00 ok i,
I oaDskipy HANTE:

VouT(Vin = Vour)
2ViNfsw L

LA T B bkt TAER, JFRBE Al fE & 3
RPN A, HX RS SRR IE R TR
il AR L, AT AE PRM MRS 5 A AR (] B AP
il GEE RV, FBERURR, BOR — s g b Ak
R S8 DI T O T, T R Y R 2 B O

ILOAD(SKIP) =

MAXIMN




JHF AMD Hammer CPU 1% EHIZ% 15 .

0 AR (Ml £ P BEL PR A5 AN ) AT B /)N ) i 1 PR T 40
Yoo fAERERRRSRWEIR, B RS
M 7, (CPEARK i A PR PRI B )

B
B — AH 9 B RO AT R 22 4 7 SR . MAX8707 Y B
— AHERELAG ST [ B T e E AR . BT S
M TR &3 (10V/V)ZE 43 U I s K
an, FUVRE RBEE R R, IR R R, EF
AF B i S i A 0 PR IR G TR 2 UG A, G A g T R A R
FE. S SR A . DL T R A A
ARG T FEL BEL S5 1 FELJER P L FEL FEL SR A A T e 1
) P4 H FEL B LU LB Rp g AL AT HR (AL B i . R
PR E R, ERE AT H N R E R, U
#% &L DCR HIMI IR 25 25 FNE FE AR 8. BLFp G it 7 28 3%
FH RC UEDE W 25 M E R B B A5 B (B 7). RCHE
$H65 T ISF [0 50 1% 5 L JRR P SF 1 5 80 (L /R p o) PE L -

= =Req CseNnsE
DCR

Hof, Copnsg WRTMELAS, Rpo WAFRUGMIALEE . 5T
WAV R L 0 0l AL s £ A MR P TR (Lesp. # Ty ) 5
IR IR 2, %P Rpg /N T 2kQ, FFARHE LR A0k
WA M2 (Cgpnsp) - PR SR HLA 59 7522, R
NA 1% 2825 . FEX PRI 7 20 il ORI A M .

Shy S B BEORG W A i PR R SE L, AT 2R A — R I LB AR
MIHLFE(MAX8707 H14% T CRSP £ CRSN Z [a]), [Ali [
P 2243 RC UE Ik FEL 0% SH TiF ok R i L L 58 2k £ T6 R ) 5
M (7). S5HEDCR M T 2L, RC UG #5 1Y AT E]
BBV 1% 5 AR R BEL A A A EELJRE /R s TA] 5 $R VT A -

LEsL
RseNSE

=Req CsensE

MAXIMN

[BI/E #1312l s

INDUCTOR CURRENT —————»

2

ON-TIME TIME ———»

B 6. Bk LERE YT AL

H, Lggp A AL A SR B L, Rgpnsg ML
FLPHFHAE, Copnsp MAM=FLA, Rpq MAFRCHMFLEH .

Bty
R 2. B ST 3 -F & R R
it IRk — Sl RS, BRI E S
iR B B B T TBR U (VR - Vrre)» T8l 8w 4
S b Tl JA . R I A T A P R Y e
T, sREENREFE LA M. HiL, PR
i 22 7 SIS I IO A L AL ) 2

U/ #IRE 7 PR

MAX8707 Y BR Uit FEL 3 SR I — Fofr b 28 e {1 L, JB5€ R s 1
. —BTAEMBRTRAES (CSP 2 CSN) Mt T I {EH
TIIBR, PWM il LD 1 Rl A . MAX8707 i
SR — NS T R LR A N T B, R CRSP A
CRSN - [8] f ez i FEL BELR B R il FEL R FRL Y . 24 P 3]
PR Bl 8 s, PR O R B B AR O R R T TR, SE R B
KT FH R . 8 S W i 2 BRE 53 v (9 H 0 BR il
—35.
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FHF AMD Hammer CPU #% BB JRRI % 1.

BIE 5 F = 75

——— INPUT (Vi)
MAXI Cin
DRIVER g
ol
L RSEnSE
LX ¢ T

N
DL —L| D

|i PWM PGND
PWM_

CSP_

CSN_

/NAXIN
CONTROLLER

A) OUTPUT SERIES RESISTOR SENSING

[ PWM
PWM_

—————RUT)

A
DRIVER g

N INDUCTOR
DH —|” E o MO
Pl !

Cin

CSN_

MNAXIN
CONTROLLER

B) LOSSLESS INDUCTOR SENSING

B 7. btz 7y

_EEJIEF (POR. UVLO)

U Vee EIHEZ 2V DLER, B3 EREE AL (POR), HER
WA, SIS BT s TR R . Vee KEBUE
(UVLO) M #&4% 1k JF 5 8 /E— & il i /% DRSKP, Lk
PWM_Hith—H# Vee EAZR 425V L E. — HRG
REFE I — Ve BT 425V I H.SHDN #hz =, 42 il Rl
Frie s R e b FERGE S, WIS TR
JEZ A # T HAREE— VID DAC (SUS = fi%) 2 susv
R (SUS = @) —PA Rypyp WEERM 1/4 HEED):

AVTARGET

tTRAN(START) = B IVa—

HA1, dVrarger/dt = 6.25mV/ps x 143kQ/Rypyp N IXE
R PSR IA M AT AR R, R AT a7 R
H A R . MAX8707 X F H AR G Bt 4y
20ps, VROK 2% i =B A .

WEREE A E NG5, MR SET vee i e & .
SR ) 25 70 B A F Tt F R A 0 i R Y e S R AR E
(B, W2 il 2 BB AT . 3X 4 00 4 OB R HE DG BTk
A, HEEIS MK SHDN 80K Ve FEILE] 1v DU EH
PRV R B

28

MR Ve MEFERE 425V PATF, #2645 B A FL R L
ANRPEFFIEHM IME. 3 A Mo R R e, &
il 37 R ¢ Wr— 53 1A =5 DRSKP H-hr Ak pwM_ Hin i .

24 SHDN B IKIT, MAX8707 #E AMKINFE W=t . 2RI

LK VROK, il Y HL 45 B 1/4 8 Roppyp W€ IHEET
P&

4Vout

LTRAN(SHDN) = WVrarger /At

HA1, dVrarger/dt = 6.25mV/s x 143kQ/Rrpvp NI E
MR . TE — AN B A I E) PN A i R 2 2 8 i R i
70 1] F, S PR R TE LU BRI K (BB #23h), IATTH
B TSR R o R RS, A, A0 K A R AR
MOSFET 1 i i H iV il i, () BHL B 43 3h), 0] 2 0 i
PR, R T TR R A - HE AR T
e 8 SRR X A TR . UL, SRR A T XA
MR R AR . M EIR RS ov HARFLER, KB
A8 1k (A% DRSKP 1 PwM_ % th L E), BRMECH], IR
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Voo ! 3
SHDN % I —
INVALID ! ! L INVALD
VID (D0-D4) CODE >< | ‘ >< i i CODE

SOFT-START

| SOFT-SHUTDOWN

1/4TH SLEW RATE SET BY Rrive

v 1/4TH SLEW RATE SET BY Ryive

Veore } }
INTERNAL ‘ ; : !
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KELVIN SENSE VIAS UNDER
THE SENSE RESISTOR
(REFER TO THE EVALUATION KIT)

RSENSE

INDUCTOR INDUCTOR

PLAGE CONTROLLER ON
BACKSIDE WHEN POSSIBLE,
USING THE GROUND PLANE
T0 SHIELD THE IC FROM EMI ] ANALOG GROUND
) ‘\ (INNER LAYER)
CONNECT THE B X
EXPOSED PAD TO < g
ANALOG GND - -
POWERGROUND ______|
(INNER LAYER)
CONNECT GND AND PGND TO THE
CONTROLLER AT ONE POINT
ONLY AS SHOWN

B 9. pCHA s Hl
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HEKER

(CRBHE FORH (LAY BRI T REA R L A LM, ANFR Bl A9 BRI B, 154 11 www.maxim-ic.com.cn/packages . )

»
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D2 A «©
D
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X = , ,,E‘ - |
I k
| noonnnoni ——5—|—|
DETAL A T - —7‘:"
(ND-1) X
JOP VIEW DETAL B
| DETALB BOTTOM VIEW
B L
— ¢ 3
= (R 18 GPTIONAL)
PKG. CORNERS ONLY (4x)
APPLICABLE TQ .4mm PITCH PKC. ONLY DETAL A \ m
—H‘El muw.w-/ |
EVEN TERMINAL 000 TERMNAL
DRALLAS /N AKXV
PROFIETARY BIFCRUATION
B pACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
| 21-0141 |_E |%

COMMON DIMENSIONS EXPOSED PAD VARATIONS DOWN
BONDS
PKG. 48L_66 PKG. 02 2
SYMBOL MN T N | WX CODES [ MN. | NOM.| MAX.| MIN. | NOM.| MAX.
A 070 | 075 | 080 | 070 | 075 | 080 | 070 | 075 | 080 | T3666-1 |3.60 |3.70 | 3.80|3.60 [3.70 3.80| NO |
N o Jooz [oos [ o [om [oos [0 - low | 136662 |3.60 |3.70 | 3.80/3.60 370 | 380 | YES |
A 0.20 REF, 020 REF. 020 REF, 13866-3 |3.60 [3.70 | 3.80|3.60|3.70 | 380 | NO
b |02 [o02s [ 030 [020 |02s [0 [oss [ 020 | ass T4068-1 [4.00 [4.10[4.20[ 400 [410[420| No
0 [5%0 [em [ 610 600 | 610 | 580 | 600 [ 610 T4066-2 [4.00 [4.10 [4.20 | 400 410|420 vES
£ 5% | 600 | 610 | 590 610|580 | 600 | 610 T4066-3 [4.00 [4.10 [4.20 [ 400 [4.10 420 [ vES
L] 050 st Q.50 Bsc. .40 BSC. T4066-4 | 4.00 [4.10 [ 4.20]| 400 [4.10|420| N0
k 025 | - - jo | - - Joz | 038 | o4 T4066-5 | 4.00 [4.10 [ 4.20| 400 [4.10| 4.20| N0
L 945 | a55 {065 (030 {040 {050 [040 f 050 | 060 T4866-1 | 4.20 | 4.30 [ 4.40 | 420 [4.30 | 440 | vES
u - - - - - - Jox | o4 | om0 -
N 38 4 4
o 8 10 12
NE 10 12
JEDEC W01 WAD-2 -
NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES
3. N IS THE TOTAL NUMBER OF TERMINALS.

ATHE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

AD\MENS\ON b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 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
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. @% IVI /JXI/I/I
PROPRETARY INFORMATION

9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1.
e
10. WARPAGE SHALL NOT EXCEED 0.10 mm. PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
AFPRONS [ 2
| 21-0141 | E | A

Mavxim X Maxim 7 XSG TS (60357, B AFEHEREFIPFAT . Maxim (R B TEAEFTHTIE] . B EFTEIRAYATHE FOEZL 0 PRI 9 EF] o

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600 37

© 2004 Maxim Integrated Products Printed USA A AXAM & Maxim Integrated Products, Inc. FJ7EM FiAr.

LOLBXVIN



