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ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o -0.3V to +6V SHDN to GND (Note 1).....cccoviiiiiiiiiiieccee -0.3Vto +14V
DO-D4 10 GND....ooovviiviiiiiriic -0.3Vto +6V REF Short-Circuit DUration ............cccccceoveeeieieeenn. Continuous
SKIP, SUS, VROK, ILIM(AVE) to GND -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)

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

CSP_, CSN_, CRSP, CRSNto GND .......ccccoevviinn. -0.3Vto +6V (derate 26.3mW/°C above +70°C).........ccccceeeeieeannann. 2.105W
VPS, FBS, CCV, REFto GND ..........cccceee. -0.3Vto (Vcc + 0.3V) Operating Temperature Range -40°C to +85°C
ILIM(PK), TRC, TIME to GND ... -0.3Vto (Vcc + 0.3V) Junction Temperature ............cccooviiiiiiiiiiiiie +150°C
PWM_, DRSKP to PGND .........c.ccoocoin -0.3Vto (Vcc + 0.3V) Storage Temperature Range ...........cccccooeoenen. -65°C to +150°C

PGND, GNDS t0 GND ..o -0.3V to +0.3V Lead Temperature (soldering, 10S) .....c.ccocoeviviiiririiinn. +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 = 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
PWM CONTROLLER
Input Voltage Range Vce 4.5 55 \
DAC codes from 075 +0.75
Includes load- 1.10V to 1.55V o
DC Output Voltage Accuracy VouTt regulation error DAC codes from
(VPS = FBS) 0.80V to 1.075V 20 20
SUS = Ve -20 +20 mV
SUSV Input Range Vsuysv 0.4 2.0 V
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_ SS’VAVOFS Vors, 0131 0125 -0.118
Ors GA AoFs AVouT/ AVOFS, AVOFS = VOFS-VREF W
Vors = 1.2V 1o 2V ’ -0.131  -0.125 -0.118
OFS Input-Bias Current lOFs Vors = 0to 2V -0.1 +0.1 pA
GNDS Input Range VGNDS -200 +200 mV
GNDS Gain AGNDS _Az\g%gv/ SA\\//%NN%SS < e o00my 095 100 105 | VN
GNDS Input-Bias Current IGNDS -2 +2 PA
FBS Input-Bias Current IFBS CRSP = CRSN, CSP_ = CSN_ -10 +10 pA
o OSC = GND 180 200 220
m:%‘;;g;requemy Accuracy fsw | OSC = REF 270 300 330 kHz
OSC = Vcc 540 600 660
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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
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 +20
(4.75mV/us) to 392kQ (0.57mV/us)
BIAS AND REFERENCE
. Measured at Vcc, VPS and FBS forced
Quiescent Supply Current (Vcc) Icc above the regulation points 7 12 mA
Shutdown Supply Current (Vcc) Icc(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 = 0 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 vV
Minimum OVP level 1.1
gglts;t Overvoltage Propagation tovp VPS forced 25mV above trip threshold 10 us
Output Undervoltage-Protection Vuvp Measured at VlPS with respect to 70% of the .30 +30 mv
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 V
VROK Leakage Current High state, VROK forced to 5.5V 1 bA
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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.)

MAX8707

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ve Undervoltage-Lockout Rising edge, hysteresis = 20mV, PWM_
Threshold VUVLOWVCO) | Gisapled below this level 4100425 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), Vvps = 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 / (ZAVcs), Versp = Vee,
Transconductance Gm(vps) | Vvps = Vosn = 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 50 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

Offeos CSP_ - CSN_ 20 +2.0 mv
ILIM(AVE) Input Range VREF VREF
(Adjustable Mode) VILIM(AVE) 10 -02 v

ILIM(AVE) Average Current-Limit
Threshold Voltage VaveLimMIT | CRSP - CRSN; ILIM(AVE) = Vce 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

RSP - CRSN: ILIM(AVE) = V. - -2 -2 V
Threshold Voltage (Negative) CRSP - CRSN; ( )=Vee 30 5 0 m
ILIM(AVE) Input Current lILIM(AVE) -0.1 +0.1 pA
ILIM(AVE) Current-Limit Default 3 Vce Vce v
Switchover Threshold -1.0 -04
ILIM(PK) Peak Current-Limit VPKLIMIT EETM(ESS—N%RC X VPRUIMIT = 30mY 2 %0 % mv
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) VeKLIMIT, VPKLIMIT = 50mV
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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— ) CS_NF—E’ VS*;“;\Z/ /1\/2\/ 5 5 o iy
Threshold Voltage (Skip Mode) IDLE ILIMPK) = PITRC 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 5 N
Input Range
) Vee -
Phase Disable Threshold CSP4 3 Vee - 1 04 \
CRS Sense Input Disable Vee -
Threshold CRSP 3 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 \
D0O-D4 Logic Input Low Voltage 0.4 \
. Vee -
High (Vce) 0%
OSC 3-Level Input Logic Levels V \
puttod OsC Medium (REF) 18 22
Low (GND) 0.4
SKIP Input Logic Level \Y High 12 V
nput Logic Levels KIP
P 9 S 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; ISOURGE = 3mA ngl - v
Logic Output Low Voltage VoL PWM_, DRSKP; IsiNK = 3mA 0.4 \
W AXIWV 5
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ELECTRICAL CHARACTERISTICS

(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 = -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 30 10
(VPS = FBS) 0.80V to 1.075V b i
SUS = Vce -25 +25 mV
SUSV Input Range Vsusy 0.4 2.0 Y
OFS Inbut Rande y Negative offsets 0 0.8 v
F
P g OFS Positive offsets 1.2 2.0
AVouT/ AVOFS; AVOFs = VOFS, ) i
VOrs = 010 0.8V 0.131 0.118
OFS GAIN AOFS ¥ AV ¥ ¥ ¥ VIV
AVouT / AVOFS; AVOFs = VOFS - VREF, ) i
Vors = 1.2V to 2V 0.131 0.118
GNDS Input Range VGNDS -200 +200 mV
. AVouT/ AVGNDS,
GNDS Gain AGNDS -200mV < VaNDs £ +200mV 0.95 1.05 VIV
o OSC = GND 180 220
Switching Frequency Accuracy fow 0SC — REF 270 330 KHy
(Per Phase)
OSC = 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 +20
(4.75mV/us) to 392kQ (0.57mV/us)
BIAS AND REFERENCE
. Measured at Vcc, VPS and FBS forced
| V I 12 A
Quiescent Supply Current (Vcc) ce above the regulation points m
Shutdown Supply Current (Vcc) Icc(sHDN) | Measured at Vcc, SHDN = GND 10 HA
Reference Voltage VREF Vcc=4.5Vt0o5.5V, IRgr=0 1.98 2.02 V
) IREF = 0 to 500pA -2
Reference Load Regulation AVREF mV
IREF = -100pA to O 6.2
FAULT PROTECTION
Measured at VPS PWM (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 = Ve and
i 1.70 1.80 \
8mV hysteresis VOUT > VTRIP
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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 = -40°C to +85°C, unless otherwise specified.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Output Undervoltage-Protection Measured at VPS with respect to 70% of the )
Threshold Vuvp 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 V
Vce Undervoltage-Lockout Rising edge, hysteresis = 20mV, PWM_
Threshold VUVLONVEE) | isabled below this level 4.10 445 v
DROOP AND TRANSIENT RESPONSE
DC Droop Amplifier Offset -2 +2 mV
DC Droop Amplifier Alvps / (N x AVCRS), Vvps = VCRsN = 1.2V,
Transconductance Gm(vPs) | VCRSP - VCRSN = -60mV to +60mV, 190 210 uS
(CRS Sense Enabled) N = number of phases enabled
DC Droop Amplifier Alyps / (2AV¢s), Vcrsp = Ve,
Transconductance Gm(vps) | Vvps =Vcsne = 1.2V, 190 210 uS
(CRS Sense Disabled) Vesp_ - VSN = -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._ 25 405 mv
Offsets
ILIM(AVE) Input Range VREF VREF
! \Y \Y
(Adjustable Mode) ILIM(AVE) 1.0 0.2
ILIM(AVE) Average Current-Limit
Threshold Voltage VaveLimiT | CRSP - CRSN; ILIM(AVE) = Ve 20 30 mvV
(Positive, Default)
ILIM(AVE) Average Current-Limit VILIM(AVE) = VREF - 0.2V 5 15
Threshold Voltage VaAVELIMIT | 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 Vv
Switchover Threshold -0.4
N AXIW 7

LOLBXVIN



MAX8707

AMD Hammer CPUI 7P EBRHE I F(itl.

BER®E#I> FO—5

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 = -40°C to +85°C, unless otherwise specified.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
ILIM(PK) Peak Current-Limit - gii; ;KCS_NETRC ) VPKUMIT = 30mV 24 36 v
Threshold Voltage (Positive) 8v/ V(UM)(PK) VPKLIMT = 50mV 40 60
. CSP_-CSN_,
ILIM(PK) Peak Current-Lmn RILIM(PK) = RTRC X 8V / VPKLIMIT, 60 40 mv
Threshold Voltage (Negative) VPKLIMIT = 50mV
e CSP_-CSN_, Vskip= 1.2V,

ILIM(PK) Idle Current—l-_|m|t ViDLE RILIMPK) = RTRC X 8V / VPKLIMIT, 5 8 mv
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 > v
Input Range ' ' - -
Phase Disable Threshold CSP4 3 _Vgi 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 Y
Logic Input Low Voltage ViL SHDN, SUS 0.8 \
D0-D4 Logic Input High Voltage 0.8 \Y
DO0-D4 Logic Input Low Voltage 0.4 )

. v

High (Vce) 5

OSC 3-Level Input Logic Levels Vosc Medium (REF) 18 oo Vv
iu . .
Low (GND) 0.4
, High 1.2
SKIP Input Logic Levels VskIp Low (GND) 08 Y
ow .

Logic Output High Voltage VoH PWM_, DRSKP; ISOURCE = 3mA Vgi v

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 tBLANK (20us) 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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(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) (Vout = 1.000V)
. m Bl
IN= 2 IN= 5 PR g
ES E Vin=28V 2
% D % AW % N z
1 N I /r N » gy
= 7 x g NN = A —
£ 4 ;;: £ // :5( 2 / P an
2 A/ Viy =12V S o =ty g p /\Vl N
S /k S 704 8 )
E 70 I7AS E 70 / 7 E 70 //
//A/ Viy = 20V // Viy = 20V & // iy 20V
60 / 60 /4 1/
/ / /
V). /A W
50 50 50
1 10 100 1 10 100 1 10 100
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
SINGLE-PHASE NO-LOAD SUPPLY CURRENT
OUTPUT VOLTAGE DEVIATION EFFICIENCY vs. LOAD CURRENT
LOAD CURRENT vs. INPUT VOLTAGE
% vs. o (Vour = 0.800V) (4-PHASE FORCED-PWM MODE)
1 1 = = ©
vn=12v |2 g 200 8
0 g g — |5
_ \\ : 90 Vin =8V Vin=12V = IBIAS E
= 0 N Nl 1 = 150 "\
o N Vour=1oov g A £
S = 80 A = N,
'E _40 N > o ’—’— = E
= N S AN &
— N\ 2 A | S 100 In N
= N E 70 // Vi =20V >
= VouT =130V \ 5 % =
jun) o
o 80 \ / 2
NGO 60 7/ 50
-100 . 4
-SUS= SKIP=V,
120 50 SKIP =SUS =V¢e . ‘ oC
0 20 | 60 80 01 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
10 ‘ . 150 - 50 ‘ -
SKIP = GND g vl E SAMPLE SIZE=100 |2
2 I I IS I
E N\ g 2
g © 2 100 : \ :
g 5 N >
= IBIAS < 50 + t 5}
Z 6 2 ' | E 30
= = oI z
2 © | | a
= 4 = | | Y2
o = T T
? E i \\ [ z
I=) I I 10
‘ Iv= 15uA 1 NI unoerineD
| | ™ T T ReGion
0 -150 ‘ 0
0 5 10 15 0 % 0 05 10 15 20 1990 1995 2000 2005 2010
INPUT VOLTAGE (V) OFS VOLTAGE (V) REFERENCE VOLTAGE (V)
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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.)
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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.)
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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.)
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2Ly 23l KILIMPK)EREBTTIFE T, SREERBRENT 1 t—JILEndE(CRSP = Vo).
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SOV ENBL— M. Ry CRESNEV/AATOBEE, ZOL— MI&ST R —L— MBESNET,
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(RTre)ZTRCEREFDBICHER L £9, TRCIE. DCEERRED I —TIZEEBEE5ZFH A, RAUC
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BREEL. RAVFUIBEKDEBRICEIDMEZE
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EL. EBO@BEANRNY M ODREITEEL T,
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EAFTBENREINDETSICNETDIENTE
x99, HABEHAEMVETLEZEZDY FO—2H
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DCR(CRS#&HE T« E—TIL)DEiEDEEEEZEFNRIIC
BHLFI, 1 DOMUECRSER)&EREL 7 IT 17
MNMEOHMEREL T, F/-3&2 707« THIME(CRSP
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VPSEHAHBEZEHRA > MMFBS)DBEDIEICE DT
BEERaZ o INBIEHEINE T,

VouUT = VTARGET - RvPs IvPs

ZZTld. =7 FBENTARGED IE[AFFHIE
DEIRIDIETERS L. LX‘FO)A:’)Lgl\j/Z:l/Q
DR T 2 TDHIER(yps) SERIGHEEE 72
T A TRHEMpR) DEIC L > TEHEINE T,

IvPS = NPH (VCRSP - VCRSN) GM(VPS)
CRSIEHDA +—T IV, F/zld

Ilvps = X (VCsP_ - VCsSN_) GM(VPS)
CRS#&EDT 4 E—TILBF(CRSP = Vce)o
Z 2Tl GM(VPS)L;\ BB (Electrical
Characteristics) IRICIRESSNTLVD L DI
200uS(typ)T9 ., FEBRBI/IRIDC T4 — RNy o
T4 IVIBIAEANDVPSERICKDHNDEFLEES
BLLIEHIC. 521D RAVF IR
TUTHFBSANTAESIHSELLLBENBEDER%
ElLFET,
VPSAEFBSICEEZEEKRLTC. BFERI3a_J%
?4t_7)bb§g—o
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BEREHI> FO—>

BERIV-T7T

MAX87073> hO—ZII@ERIL—T hZ>2aV
S5 RAT7 o TERBL. CPU7ZTUr— 3 |C
I HhrEEaFTBEEELNELET., ZOBERIL—
T70 Lo T. BEEERICEYAEERS >3
ZUJRO—ThHEBESI N, BREEEREBDET
ROAZVITUTHERINE T, ERBHANIL.
CSP_RUCSN_B#REHREF (150 5DDCREIF
ERREER)OABEOEEEZZBNICKRELE T,
NSUROAVEIOI VAT TORAIEILF1L—5D
EEREAN(TRO)ICEFEINT\DzH. TRCE
U277 L ZBEREF)DBEDERICE DT, [VILF
M. BERREEETFIRIDEISRESNTIVDLDIC
BEBERS AV IRNEBIRESNET,
BERD I ZVINARBEDIES. Rproopld&m=ED
BEDBEEROERAENEEY JICLODTERIN
(AVout / Aloyn TEEUEHICHIHWESNE T, TRCII.
vy NI O URICIINA A E—=F 2 ATY,

=8BV E—MRE

VIFEUEIY MO-DRESH)E-MREADZE
fEx. 7)Y NEREKGROTOEY SERKFD
BERTOXZEZHRLET .

MAX8707MDGNDS7 > g7 7ty h&ESY—4Y k
BEICEHFEML. 772 MRIBODEEXRTZFTEHT
KOICHNBEERELE T, 71— RNy UEH
(FBS). BEART a3 Z VIR (Ryps). ROTFT VR
HH(GNDS)AAZ 7O YHOIaAT7ER) E— Mt
EAICEEERLE T,

wRR7VT
ENeR7 713 VPSEBEDDCEYEZSY —7 Y b

=5
BEESELLLLEY, 2O YRAVIII VR
ToANETA— RNy UBREABL. L¥1L—23 >
BEAZMAELT®2). HAYY TIVBELISBER
B<SEEDCHABEL 1L -3 EFRLET,
Brgs7 3. HAOBEE+100mV(typ)> 7 b9 D
BEEHEmACWE T, ZEBANEBEEEEIT. DCAH T
Y MPACU Y TILEED. 2 TREL60MV T,
BOREHIE. CCVImTDNMTITMEI T HIC
EOTCBEBIRETDZENTEF Y, 470pF x (4 /
A EDEZ I v oaAVF U EFERLET,

MAX87071%. /NIVRAZF Y TE—R(SKIP = /\1)T
ThN22BBORBB T TOEIANES LE
SifEHRLC. BasReT 1 —TJILEY, BBH
BTLAY— Y MMItN) D), BAdLF2
L—23avaERRNICAIR(IZ—a/NL—FD
T o%i&E)20usE £ T, BAHITT 1 z—TILIRRE
HIFLEY,

MAXIN

F1. EEVILFURPITIVS—>aVBED
&hem DEIR
MAX8707
AMD HAMMER
DESIGNATION COMPONENTS
Circuit of Figure 1

Input Voltage Range 7V to 24V

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

SUSV Suspend Voltage

(SUS = High) 0.80V

Maximum Load Current 80A
4 phases

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

Inductor (Per Phase) Panasonic ETQP4LR56WFC

Switching Frequency

kH = REF
(Per Phase) 300kHz (OSC )

High-Side MOSFET

(N, Per Phase) Siliconix (1) Si7892DP

Low-Side MOSFET

(NL, Per Phase) Siliconix (2) Si7356DP

(8) 10uF, 25V

. TDK C3225X7R1E106M
Total Input Capacitance (C|N) Taiyo Yuden
TMK325BJ106MN
Total Output Capacitance (6) 330uF, 2.5V, 9mQ
(CouT) Sanyo 2R5TPE330M9
Current-Sense Resistor 1.0mQ

(RSENSE) Panasonic ERUM1WTJ1MOU

BERDIZVINTFrE—TIbend & (VPS =
FBS). @t)EDCHEABERBEZMRILY DIzHIC. @
FIL—T3ER8 7 > T DREREEELB0MVEIEX
BORENHYUET,

A2®VbTPUT

VIVFHUMRIY bO-2F NEBATEY hEBE
ROV JaRBERISBMNT DIODELT > T%
NELTW&ET, 2OFTEY N7V TEY—oY b
BECE®ESGE L. A7tV MEAEDACI—RND
WMAIICLET, 2OT7TIE. HHEL100mVA T
Ty NI BENERATWE T, A T7EY ME. OFS
ANTERDPEREFEOTHELEZT, 0~0.8VD
ADDBEEF. A7y b7 T3EBF T b &,
OFSAj](VOFFSET = -0.125 x Vops)tZ%é’ETé%E@
1/8ICF L WHAICEMLE T, 1.2V~2VDAFD
BEE. 77y NPT EATEY M&EL OFS
Ajj(VOFFSET = 0.125 x (VREF - Vops))‘::%ftg—é
BEEV T 7LV RAEBEEBOEBMAZED/8ICFELINEA
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BEEAEHI FO—5

Voo o
- o " /N AXIM
20V) RUN MAX8707
GND |
1 REFOK
D4 =
——
LI \ 4 CHANGE WINDOW SUs
D2 = COMPARATOR
— 8 = DAC
%. 3 A A
—> N " 4|>_/\/v\/ OFS
SUSV ? ‘ é — 7 GNDS
sUs 4 : aD G
SHON
FAULT R I _‘L_
ICSLEW A
Z ERROR =
AMP — R-TO-I
I REF CONVERTER - TIME
+ x4
CSP
FBS x4~y _
A=10
+ ® CSN
TARGET _ _
TRC -
—_— GM TRC
@D) (TR0) REF PHASE ENABLE sk
ot DETECT <
S mg 0SCILLATOR J 0se
R-TO- <
ILIM(PK) CONVERTER -
EAL4:1 i
LA — FI;‘(EPDHIAZEEQ
CURRENT- . PWM
LIMIT SUS —~ CUPF\(l\F/(lSINLT(-J’\éIOCDE e
_— COMPARATOR DRSKP
25my RUN —>
CRSP i
500kQ2
TRAN PGND
CRSN 1 L0AD-TRANSIENT
VPS DETECT COMPARATOR
VPS
160uS "+ TARGET PGOOD AND
ooy » FAULT DETECT VROK
INTEGRATOR CHANGE —
AMP N - FAULT
(UVP + THERMAL)
X2. MAX87T07TD 7720 a>vFAT7I5 A
20 N AXI /M




AMD Hammer CPUI 7 EBRHE I F(itd.

BER®E#I> FO—5

]2, BhmA—N

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

R3. BMFE—FOEEfER

SHDN Sus SKIP OFS HAOEE BEE— K
EENS T MY UE— K, PWM_HARO—IcSh,
GND X X X GND aAYhO—SEFre—TIbanixd, BEERIT
10pA(Mmax) FTERL £ 9,
DO-D4 BEEE, BAGHHOEEIL. BRI N/-VID DACO— RI(C
Vee GND GND GND or REF (no offset) KDTARFYFI(DO~D4. *4),
0002 INIVR R TEE, SKIPb“/\»rg_T)l/éhét\
- MAX8707139 <IZ/ L2 2Fy TEIEICAY . BEHTO
Vee GND Vec | GNDOrREF | ) fset) | HBIPWM/PFMUIE 2 # =B L 7,
VROKEREZ L v a3l R TZooilangd,
0to 0.8V DO-D4 FA4—=T2)=TE—R, BEFHAEBEEIT. BRI/
Vee GND X or lus offset VID-DACO— R(DO~D4. ®R4)&. OFSTEREIN/-
1ovioooy | (Plusoffse) | 56 NmEicioThEUET,
Susy | PARRY RE— /MR FY T, BMEFHHBEER
Vee Vee X X (no offset) | SUSVIc DT XY FBIEICL D TRIW, Z0fh
IRCDTIT A TIEEMEE— RZEBEMICL T,
BEEE—R, BEZVFIE. UVPEEEIT—VILo vy MTDUIC
Vee X X X GND SOTREINTNET, Vo BEAY A 2L SN2 SHDNS'
NILEN3%T, OV MO—SIFFAULTE— RICEEZ YT,
X=FR

MAXIN
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AMD Hammer CPUI 7P EBRHE I F(itl.

BEREH#I> FO—Z

CEMLET, COARICELDT. I bO—Z1F
E—ANDERUEF 7Y MWL ET, ITHREH
EBHIT. B3RS TLEd, FOMT. 2.0V
k. RU0.8V~1.2VDI=EBEOMESIIREINT
WFEtA, TNSOEFTIZIOFSAAIIEEHET NG
HANDZENZNDFEIIEDOSNTFE A,

2 hO—ZI3. ARV RE—=R(SUS = /\1)BFIC
A7V NTFTUTETFAE—TILLET,

DIEPNEEDER
MTFTOXTEESNDEDICATEY NEXERTD
JE— NI T2 RIEHERE(Vonps) oA T #EIRE
BEY 7L >Z(VID DACF/=I1EZSUSV)ICL DT,
NIMEEFEHNBENTARGED ISERESNE T,
VTARGET = VDAC + VOFFSET + VGNDS
ZZ7TlE. SUS = GNDT9,
Z ZTl3. VppacldBEEE(SUS = O—. RABFDEZER
EN/=VIDEET. VOFFSETL;OFSﬁﬁJﬁ¥—C§QZHEén7LC
ZFotY hEETT(K3I), AR RE—R(SUS =
IN)TIE, A7y NEBET7 3T —TILEh,
57—y NBEIISUSVAHEBEEZ S VF 2T LFET,
VTARGET = VsUSV + VGNDS
SUS = VecDigE,
MAX87071%. SUSVH IRV REE. 5 ROV~
O—>71t—"7)b). £7/=3VID DACOEAHEND
BBEOAN(H2)DS BTN DABRIRT D

VIVFTLOYZFERLE Y, EEFIC. MAX8707I3.

JZ s 7O—REn/D0~D4(SUS = O—)
BEF/IFSUSVEE(SUS = /NNIZFy—o Y hEXEZE
Z)b_bgig_o

DACA#(D0~D4)

BEESIPWMENIE(SUS = O—)MEIC. DACIE. DO~
DAD AN EFEO>THNEEZHREL £, DO~D4II.
CPUELEEBA VI TI—RATHZEEBRNELEERE
E(1.0V)OAZ Y I ANTY, DO~D4%RIFEFIKREIC
LENWTLES . MAXB707H 70T 1« 7DREIZDO~
DAEZEL. MIcBHNBELNIANDERERBT D
ZENTEZT, DO~DA4ZEFICEEL. BV MEIC
50nsAEDRF1—H"EELEBEWNESLET, =6
e, Bo/=DACHIEEICE DT, Bo=BEELANIL
ND—EFMEBIREL. MINTELWEELNILAD
BRANDEBHATHhND-H. EBFEB2ENRELLD
BENLHYIFT, FATEELKDACI—REZDED
BEEMERIE. AMD Hammer(R4)DAHIZERL T
WET,

22

OUTPUT OFFSET VOLTAGE
vs. OFS INPUT VOLTAGE

200mV —
g | UNDEFINED
w TREGION ~ ——
. \\\
& 100mV ‘ N
= : !
5 ™~
c | N
£ 0
it N 1
2 N
3 100mV \:
. m \:
1\\
08V | 12V
-200mV ‘ ‘

0 0.5V 1.0V 1.5V 2.0V
OFS VOLTAGE (Vors)

M3. BHOA Tty hEE XY OFSAHBE

PIAXRY FE—-F

O v HAMRBEHY IR RE—RICADE. 70O
Ty ELFIL—FERIUBRNHAOEEICHREL.
BEIHEBEEZBEEREL T I, MAX8707I1F. /Ny 7 717
YRR REEADESUSV)ET 1 25 ILSUSHIEA L %
A TIVET, TARYREEIF. REF~SUSV~777
OJ0Z 2 REICHDNMITBRDESRICEDODTHETE
INFd, TAXRY RBEREEHHAIF0.4V~2.0VTT
(VREF)o

CPUNENMEART AR REHESE(SUS = /N ), OV b
O—2 A7y b7 T2 F4=—TILL. DO~D4T
BEIN5E Y MVID-DACO— RZEEMICL T, B
BEAZSUSVERETHRES N/ —T Y hEEICRIL—
LFEd, BEOBIC. A)b—L—r32bO—=—54H
AR RKRE-RBERICELZ20usB E T,
MAX8707|E@ESDVROKZ Ly 3L R&E TS o|(C
L9, 20usDIAYHIBEDE. MAXB707(SKIPIE
O—(C7IVISTBEEFMICTIME. /SRR Fy TH
BRICTUEDHY . DRSKPAZO—(CLT. £BRVROK
ALy alRETZOICLET,

HhEBEEBY IV

MAX8707I3HIfHlcNTE— FEBZITL\. ADY—2
BAZEBNICRERICHAE T, CORREICEIDT,
ERRERETEIJERIENVEBZRIRT DI LENTE,
EOHNBECTHREDE-IVBRTHILLEENERE
LNXIANDD Y N5 A LOBBIRIESNE T,

MAXI N




AMD Hammer CPUI 7 EBRHE I F(itd.

BER®E#I> FO—5

&4. AMD Hammer®DiAEREVID DACO— F(SUS = GND)

D4 D3 D2 D1 Do OUTPU-I-(\\I,)OLTAGE D4 D3 D2 D1 DO OUTPUT(\\I,)OLTAGE
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*
*No CPUE—FK:Zmd>bO—ZId. ¥y hIIVRIV—L— hTCHABREEOVE TS TF U 2THI EICEKDTNo CPU

E—RICAWUET, No CPUE—FZEHDEEE, AV bO—ZE@EBXII—L—bZEFERAL T HOZEHLWIDEHEEET

S2T7T7yTL&ET. No CPUE— RTIE,

HABEEEBRDWHICMAX8707IEmADVROKZ Ly
DAV RETZVUICL., BBRICVROKA—T KL
AVHEADPREBEZZEZRBNKLDICLET, 2OV
A—2ld. Z)b—L—hra2  O—=28%9 =7y NEH
BEISELZH20usBICTREVROKZ LY > 3L b &
Ax=7ILETAH. a2 bO—>h5@HPWMENEIC
EEFBDBEICRY . EBRVROKZ LY 3)L R %—
JIbanixd, A bO—=28YVULRZF Y TEEIC
ADE. EBRVROKZ L 3L RIZT 2 U IRRE &M
LE9d, (?R?}'LRﬂMET;QEéhé)Z)[/ L— k.
E—jiiﬂé’CE?fF‘ﬁP\] CEBRBERTIDDICTRBIRE(S
HREITDWENHUZET,

BRAVNIVZAZF Y TE—RTHRETDE. MAXBT07IS
IRTCDEBEBDEECOVPE1.7EVIZEREL., D&%
TAE—TILLET, EBART LAY -7 I
vhI2O) HARLFa2L—2 3 VEERICADE
(ZS—aVNL—DIT Y %EH)20usE & T,
OVPIF1.75VICE EF Y BRRIITrz—TILans:
FFTY,

MAX8707(3. BHSN/IBNTERZR T I DDIC
BELGEERLANIVICERZEBHBL I T, AI)L—
L—hrIdbO—ZI3REIT T E RT|ME—CDRZE
SNEERY/—RAZEFEOTC. HNBEEZEBBIEET,
HWEBIEBIL. Ryve. BAZE. RURIL—L— I\___l/|\
A—ZSDBE(Cy pwBB)ICKkEFZzLE T, T—2BR

MAXIN

ZDAY MNO—ZIERY VINARREIZHE D=8, VIDERHIGREINDBEENHYFT,

ILIM(AVE) R UILIM(PK) TR E = /- BAHIFREZ FED
BEIE. =L —hMIWENBEICEGS NI A,
YAXY RE—-RZHAWU T D2EEEBRDIZGIT. B
B (trran) R TROSNF T,

_VNew -Voup !

t
TRANISUS) = gy -~

ZZ Tl dVTARGET / dt = 6. 25mV/|.JS X 143KQ/
Rrveld 2 )b—L— b Vo pld 4 IDHNEE. 2L T
VNewlSH#Tc 85—y NEFETTY, tSLE\Nk'DL\tLI\
ES W4 M (Electrical Characteristics)|® [BFRS
Z2)—L— MRBE(TIME Slew-Rate Accuracy)l#%
SHBLTLLES Y, VIMNIY—NRDI Y N
ForDBEIF. MToXLSICary sa—ZI132I)b—
L—hEB8NIC1/4ICTITE T,

AVTARGET

ITRAN(START) = {TRAN(SHDN) = NVrarGeT /dt

INTCDYAF Iy oVIDEHTIE. VIDAA(DO~
DN oOvIENdL— MIKDT. RyyefETERE
SNEBRAN—L—MHRETRIL—L—b2RE
LEJ. Ry DERABLEEIF47kQ~392kQT
H'). ENENI19MV/us~2.28mV/usD 2 )L—L— ~Z
HHLEd. HABEIEFRIV—shfcy—7 Y hEEZ
Py ILT. BBNMNEBNFEBILENET,
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BEREH#I> FO—Z

HEANEBEBBRZTODICRERIUMBHT) DFEY1
YU YERIE. MTFDESUTT,

| = COUT

x(dVTARGET/dt)
NPH

Z 2Tl dVTARGET/dHiL\Z‘gEZ)D_ L— b, COUT
FRENBB. 2L Tnpyld 727 1 TRHEDKTT,

YR KB

(GEFIPWME {F 2 E1R)

MAX8707 Hh's&HIPWMENE(SKIPA' O —IZ T IL) ICERE
SNTNWDRICH ARV FE-FICADE, OV b
D_ELIRT|ME—CE§ZE3*L7_X)I/ L— hTEESUSV

EXFCTHRABEZS >V TIO L&Y, BBARKRT L.

RE S —4y FBEHMSUSVEEES L < HD7/=20ps
#®FT. O bO—ZIFVROKGEESINA A 2 E—5 2 R)
HEJS0ICLTWET, 2OTo U F 2 IJBEA
BEDE, O MNO—ZIINMME2. 3. RU4EEERIC
4y M L(DRSKPA'O—IZFIV). 1D,
INIVRAZFy TEEICAY £9, VROKIZ, ZF VT
E—RTTFRRL Y3 ROAZEEBRLET,

MAX8707 3t 2> RE—R(SUSHAO—-IZTIL)H'S
wiTDE HjijEEh‘RﬂME'CEQEéX’LT:Z)I/— L—hT
SUTTVTEINDEDI. A1 x—TILEhiz2ui%s
e BICi2E L &9 (DRSKPAINTIZTIL), BED
BTL. WEY—4y NEEHEIRL=VID-DACEE &
ZL<HD/=20usEFT. O bO—Z1FVROK(GEH!
INAVE=F )T IICLTNET,

HIARY FER
(INIVR 2y TEIEZEEIR)
SUSHYNAICHE D= & ZITMAX8T07HY IV R ZFy
EIE(SKIP = NA)ICHRESNTINDIHESIF.
MAX8707(3f#2. 3. RU4E=IEBIZT«=—TILL
(DRSKPIZO—IZ 7). /NILRREy TEEIC AW &
(B5), HAlE. BFEENBEICL>TEHEINE
L—hCTERBLET. ABY—T Y MMIKRELT
SUTITL, FERY— Y MOELRE. I5I(C
20ush'Ri®9 2T, VROKIINA A E—F
REEMHITLE T, COBBENEEDE. VROKIZTER
2Ly a3l hOA=EERLET,
MAX8707H' 74 —T 2 —=Th oiklTdE(SUSH
—IZ7IV). AT —4y NEFZRBRY =7y ~C
BN D> CRIL—LIEHE T, HABEARESY—TY b &
FE-STWBEIE. O bO—FIFRF Y TE—RIC
EEFVFET, AEY—7 Y MAHHABEISEDL &
HABEHLRMeCRES NN —L— TSV T
7UTENDEDIC. MAX8T07IEA —TIbaniz

24

2UMHELE L F 9 (DRSKPA /NI IZTIL), BEH
BT L=#®20psEE T, I bO—SIEVROK(GEH!
NAAVE=F V) ETZOICLTNET,

EFIPWMENEGEEE—F)

VIRZE—h vy bID Y RUBEEEOBIL
(CPUNTOT 14 TICHBEBLTNDEE(SKIP = O—.
2<5)). MAX8707(3ME ./ A X, EHIPWMHIH S TE
fELE 9, BHPWMEIFEICK DT DRSKPIEZ/NA IS
BY. RZANAEOZORIYNL—5 & T 12—
TIVL. O—TA RT— FRENREABIC/NA T A
T— MREURE EEMBRICEDEDICHEFI TS NE T,
DD RAYFUIBRRBMIIEES N, BEFT
AVFOTEBRNVEICKEY, BAIAVT T ERREIC
MEITDILICEODTHE. SEE. BHHBEERN
ThnEd,

é@%UPWMiM’EL:LJL‘,{‘FOD{%Eb%U x99 I5\EEmD
+BV/INA 7 REBREEE RN IMIIFTMOSFETE X 1Y
%yﬁlﬁiﬁiﬂuzmbtfﬂﬁétu10mA 200mA%
WIHLET, BATRETCEMEREZHITID-HIC
A2 hA—=ZIFTF AR RE—RICADKRBIZEESD
INIVZ 2y THIEAXICIUBHDY T,

BAR/NIVAZFY TEE
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KELVIN SENSE VIAS UNDER
THE SENSE RESISTOR
(REFER TO THE EVALUATION KIT)

i CPU

PLACE CONTROLLER ON
BACKSIDE WHEN POSSIBLE,
USING THE GROUND PLANE
TO SHIELD THE IC FROM EMI

CONNECT THE
EXPOSED PAD TO
ANALOG GND

POWER GROUND
(INNER LAYER)

=
\\-\:-'\-:-L-\:‘.'\".'.".(_\
N NG
::'\ \::::
N _ L
2Nt A2
> NE
_\\ >
N I. _Eil [e)

ANALOG GROUND

| (INNER LAYER)

CONNECT GND AND PGND TO THE
CONTROLLER AT ONE POINT
ONLY AS SHOWN

9. TV hERDLATD M
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<FIN IO HRASH

VHEIVLARR2ICVFOLEBIHEAFINCEEMADREBOFERICOWTC—IEEZANNIRET, BEFF>I 2 AEBEESNTHEEA,
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PKG. CORNERS ONLY (4x)
APPLICABLE TO .4mm PITCH PKG. ONLY mj_j 1

(NE-1) X E]

7N

DETAL A

(%]
i
on mﬂsa ;
k|- |—D2/2—|— (Q
! N /—rm:un,A ©
uuuumuuuu'l:l/z 0-3045 Z
= L 1 =
B o2 I >
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DETAL B
BOTTOM VIEW
¢ ¢
(R 1S CPTIONAL)
|
L
L
—He ™ rna T e |
EVEN TERMINAL 000 TERMNAL

BRALAS /MK

B PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm

o -
| 21-0141 | E |%

COMMON DIMENSIONS
PKG. 666 HL_6x6 L
SYMBOL | MIN. | NOM. | NAX_ | WIN. | NOW. | WA | WMIN | NOW. | WX
A |o70 | 075 | 080 070 | 075 | 080 [070 | 075 | aso
N o o0 [oos [ o [oo2 [oos [0 - los
n 0.20 REF, 020 REF, 020 REF,
b 020 0.25 0.30 0.20 0.25 0.30 0.15 0.20 Q25
) 590 | 60 | 610 [ 500 [ 600 [ 610 [ 580 [ 800 | 610
E 5.90 .00 6.10 5.90 6.00 8.10 5.80 8.00 610
e 050 BSC. 0.50 BSC. .40 BSC.
k 025 - - 025 - - 0 035 045
L 045 0.55 D.65 030 0.40 050 040 050 0.60
u - - - - - - 030 040 050
N 3 4 4
N 8 10 12
NE 8 10 12
JEDEC WdD-1 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.

PKG.
CODES

MN. | NOM.| MAX.| MIN. | NOM.| MAX.

T3666-1
T3666-2
13660-3
T4086-1
T4066-2

3.680 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
4.00 [4.10 | 4.20 | 400 | 410 | 4.20
4.00 [4.10 | 4.20 | 400 | 410 | 4.20

T4066-3

4.00 |4.10 | 4.20 | 400 [4.10 | 4.20

T4066-4

T4066-5

4.00 |4.10 | 4.20 | 400 [4.10 | 4.20

el B

T4866-1

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.

9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1
10. WARPAGE SHALL NOT EXCEED 0.10 mm.

4.20 | 4.30 | 4.40 | 4.20 | 4.50 | 4.40

BRALA: M AXIVI

TME pACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
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