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Absolute Maximum Ratings

IN_, Ve, VDD O PG_ .o, -0.3V to +6V Continuous Power Dissipation (Tp = +70°C)

SDA, SCLto AGND.......cocviiiiiiiiceee -0.3V to (Vpp + 0.3V) 28-Bump WLP 0.4mm Pitch

LX_t0 PG_ .ot -0.3Vto (V|y +0.3V) (derate 20.4mW/°C above +70°C) .......cccecvevereeeiieannnns 1.63W

DVS, EN, BIASEN to AGND ....-0.3V to (Ve + 0.3V) Operating Temperature Range ..-40°C to +85°C

SNS+, OUT to AGND .......ccceiiiiiiiine -0.3V to (Vgc + 0.3V) Junction Temperature............cccooeiiiiiiiiiiiicceee +150°C

............................................ -0.3V to +0.3V Storage Temperature Range............................. -65°C to +150°C

B ...-0.3V to +0.3V Bump Temperature (soldering, reflow)..........cccccccvveennis +260°C

RMS LX_ Current (per bump) .......ccoooieeveiiiiieeeeee e 1.6A

Package Thermal Characteristics (Note 1)

Junction-to-Ambient Thermal Junction-to-Case Thermal
Resistance (8 a) (NOte 1).......coeeiiiiiiiiiiiiieccee 49°C/W Resistance (8 c) (Note 1) ...oceeiiiiiiiiiieeeiieceee 10°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

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

Electrical Characteristics

(VIN_=Vce = VEN = 3.6V, VAGND = VPG_ = VBIASEN = Vpvs = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are
at Tp = +25°C.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
INPUT SUPPLIES
Ve and IN_ Operating Range 2.6 45 \%
Vcc and IN_ Undervoltage Lockout .
(UVLO) Threshold ViN_ falling 2.45 25 2.55 \Y
Ve and IN_ UVLO Hysteresis 200 mvV
Tp = +25°C 2 3
Ve and IN_ Shutdown Supply EN=0 A UA
Current Ta = +85°C 25
Vec and IN_BIAS Enable Supply EN = 0, BIASEN = 1, no switching 34 50 UA
Current
FPWM_EN =0, VoyTt = 1.2V, no load,
no switching, CKADV=11 (ETR disabled) 135 190 WA
Ve and IN_ Operating Supply FPWM_EN =0, VoyTt = 1.2V, no load, 225 345 A
Current no switching, CKADV = 00 (ETR enabled) H
FPWM_EN =1, VoyTt = 1.2V, no load, o5 mA
fsw = 2MHz/phase, inductor losses included
LOGIC INTERFACE (DVS, EN, BIASEN)
Logic Input High Voltage (V|H) 1.4 \%
Logic Input Low Voltage (V) 04 \%
Input Leakage Current ENPD_EN =1 -1 0.001 +1 MA
. . Controlled by serial interface command:
EN Logic Input Pulldown Resistor ENPD_EN = 0 250 500 750 kQ

Maxim Integrated 5
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Electrical Characteristics (continued)
(VIN_ =Vce =VEN =3.6V, VagND = Vpg_ = VgJaSEN = Vpvs = 0V, VEN = 3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical

values are at Tp = +25°C.) (Note 2)
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Condition (tHp:sTA)

PARAMETER CONDITIONS MIN TYP MAX UNITS

12C SERIAL INTERFACE

SDA AND SCL I/O STAGES

SCL, SDA Input High Voltage (V|4) Vpp = 1.8V 0.7 x Vpp \Y

SCL, SDA Input High Voltage (V|.) Vpp = 1.8V 0.3xVpp \Y

SCL, SDA Input Hysteresis (VHys) 0.2 x Vpp \Y

SCL, SDA Input Current (l}) -10 +10 MA

SDA Output Low Voltage (Vo) Sinking 20mA 0.4 Y

SCL, SDA Pin Capacitance (C)) 10 pF

Output Fall Time from V|4 to V| (tof) 120 ns
WDTMR = 0 = OFF (default setting) 0

SCL Watchdog Timer Period ms
WDTMR = 1 24.5 35 455

12C-COMPATIBLE INTERFACE TIMING FOR STANDARD, FAST MODE, AND FAST MODE PLUS

Clock Frequency (fscL) (Note 3) 1000 kHz

Hold Time (Repeated) START 026 us

Condition (typ:sTa) (Note 3)

CLK Low Period (t ow) (Note 3) 0.5 V&

CLK High Period (tHgH) (Note 3) 0.26 us

Set-Qp Time Repeated START 026 us

Condition (tsy;sTa) (Note 3)

DATA Hold Time (typ:paT) (Note 3) 0 Ms

DATA Setup Time (tsy:pat) (Note 3) 50 ns

(St:tuu;Z:éTz\;‘gtreS?’T)OP Condition 026 us

Bus Free Time Between STOP and 05 us

START (tgyr) (Note 3)

(CCa:)a(cl\lltx: Iéc))ad for Each Bus Line 550 oF

Maximum Pulse Width of Spikes that

Must be Suppressed by the Input Response Time of Comparators 50 ns

Filter (Note 3)

12C-COMPATIBLE INTERFACE TIMING FOR HIGH-SPEED MODE

Cpg = 100pF

Clock Frequency (fscL) 34 MHz

ot e Sapeaed START o

Hold Time Repeated START 160 ns

Maxim Integrated
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Electrical Characteristics (continued)
(VIN_ =Vce =VEN =3.6V, VagND = Vpg_ = VgJaSEN = Vpvs = 0V, VEN = 3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical

values are at Tp = +25°C.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Clock Low Period (t ow) 160 ns
Clock High Period (tHigH) 60 ns
Data Setup Time (tsy:paT) 10 ns
Data Hold Time (tHp:pAT) 0 70 ns
Minimum SCL Rise Time (trcr,MIN) 10 ns
Maximum SCL Rise Time (trg MAX) 40 ns
Minimum Rise Time of SCL Signal
After a Repeated START Condition 10 ns
and After an Acknowledge Bit
(tRcL1,MIN)
Maximum Rise Time of SCL Signal
After a Repeated START Condition 80 ns
and After an Acknowledge Bit
(trcL1,MAX)
Minimum SCL Fall Time (trci MIN) 10 ns
Maximum SCL Fall Time (tFCL,MAX) 40 ns
Minimum SDA Rise Time (tRpa,MIN) 10 ns
Maximum SDA Rise Time (tRpa MAX) 80 ns
Minimum SDA Fall Time (trpa MIN) 10 ns
Maximum SDA Fall Time (trpa mAX) 80 ns
Setup Time for STOP Condition 160 ns
(tsu;sTO)
Capacitive Load for Each Bus Line
(Cg) (Note 3) 100 PF
Maximum Pulse Width of Spikes that
Must be Suppressed by the Input 10 ns
Filter
Cpg = 400pF
Clock Frequency (fscL)
(Note 3) 1.7 MHz
Setup Time Repeated START 160 ns
Condition (tsy:sta) (Note 3)
Hold Time Repeated START 160 ns
Condition (typ:sTa) (Note 3)
Clock Low Period (t o) (Note 3) 320 ns
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Electrical Characteristics (continued)
(VIN_ =Vce = VEN= 3.6V, VaGND = Vpg_ =VgJaSEN = Vpvs = 0V, VEN = 3.6V, Tp =-40°C to +85°C, unless otherwise noted. Typical

values are at Tp = +25°C.) (Note 2)

MAX8973A
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PARAMETER CONDITIONS MIN TYP MAX UNITS

Clock High Period (tqigH) (Note 3) 120 ns
Data Setup Time (tsy:par) (Note 3) 10 ns
Data Hold Time (tHp.par) (Note 3) 0 150 ns
Minimum SCL Rise Time (trcL MIN) 20 ns
Maximum SCL Rise Time (trg MAX) 80 ns
Minimum Rise Time of SCL Signal
After a Repeated START Condition 20 ns
and After an Acknowledge Bit
(tRcL1,MIN)
Maximum Rise Time of SCL Signal
After a Repeated START Condition 160 ns
and After an Acknowledge Bit
(trRcL1,MAX)
Minimum SCL Fall Time (trcL MmIN) 20 ns
Maximum SCL Fall Time (trc mMAX) 80 ns
Minimum SDA Rise Time (tRpa,MIN) 20 ns
Maximum SDA Rise Time (trpa MAX) 160 ns
Minimum SDA Fall Time (trpa MIN) 20 ns
Maximum SDA Fall Time (trpa MAX) 160 ns
Setup Time for STOP Condition 160 ns
(tsu;sTO) (Note 3)
(Cé;a:)a(cl\lltx: I;))ad for Each Bus Line 400 oF
Maximum Pulse Width of Spikes that
Must be Suppressed by the Input 10 ns
Filter (Note 3)
STEP-DOWN CONVERTER

- . Actual output capacitance, sum of all 3 phases
M o sy |Vour soezario 1av s |
OUT Voltage Range 6.25mV steps, 7 bits, monotonic 0.60625 1.4 \%
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Electrical Characteristics (continued)
(VIN_ =Vce = VEN= 3.6V, VaGND = Vpg_ =VgJaSEN = Vpvs = 0V, VEN = 3.6V, Tp =-40°C to +85°C, unless otherwise noted. Typical

values are at Tp = +25°C.) (Note 2)

MAX8973A
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PARAMETER CONDITIONS MIN TYP MAX UNITS
No load,
Vee = VIN_ =2.6Vto4.5Y, _ o )
Vour = 1.2V, Tp =+25°C 0.5 +0.5
FPWM_EN =1
No load,
= = = _-40°
Vce VIN_ 2.6V to 4.5V, Ta - 40°C to 0.8 +0.8
Vout =1.2V, +85°C
FPWM_EN =1
OUT Voltage Accuracy %
No load,
Vec=VIN_=26V104.5V, | Tp=-40°Cto 15 +15
VouyT = 0.60625V, +85°C ’ '
FPWM_EN =1
No load,
Vec=VIN_=26V104.5V, | To=-40°Cto i
Vout = 1.4V, +85°C 125 125
FPWM_EN =1
Load Regulation -0.001 V/IA
RAMP[1:0] = 11 200
RAMP[1:0] = 10 50
Output Voltage Slew Rate mV/us
RAMP[1:0] = 01 25
RAMPI[1:0] = 00 12,5
Peak Current Limit Each phase MAX8973A 3.72 4 4.28 A
. Each phase, valley current after PMOS current 55% of
NMOS Current Limit limit and Voyt < 75% of target IL1m setting A
Negative Current Limit FPWM_EN = 1 or ramping down output voltage, 133 A
each phase
n-Channel MOSFET Zero-Crossing
Threshold %0 mA
Switching Frequency per Phase FPWM_EN =1 1.9 2 21 MHz
BIASEN = 0, From EN rising to V at 10% 240 S
Soft-Start Delay 9 ouT > K
BIASEN = 1, From EN rising to VoyTt at 10% 20 us
Maxim Integrated 9



Electrical Characteristics (continued)
(VIN_ =Vce = VEN= 3.6V, VaGND = Vpg_ =VgJaSEN = Vpvs = 0V, VEN = 3.6V, Tp =-40°C to +85°C, unless otherwise noted. Typical

values are at Tp = +25°C.) (Note 2)

MAX8973A
9A. =, BEEFXIAIERSR

PARAMETER CONDITIONS MIN TYP MAX UNITS
From Voyt = 10% to 90%,
RAMP[1:0] = Ob11 4
200mV/us slew rate, VoyT set to 1V
Soft-Start Ramp Time us
From Voyt = 10% to 90%,
RAMPI[1:0] = 0b10, 0b01, or 0b00 40
20mV/us slew rate, VoyT set to 1V
LX p-Channel MOSFET Each phase, IN_to LX_, I.x = -200mA 50 90 mQ
On-Resistance —
LX n-Channel MOSFET Each phase, FPWM_EN =0, LX_ to PGND,
. 25 45 mQ
On-Resistance ILx_=200mA
Tp = +25°C -1 +0.03 +1
LX Leakage Vix =5.5VoroVv MA
- Tp = +85°C 0.25
OUT Discharge Resistance During shutdown from OUT to AGND 100 Q
SNS+ Input Impedance 340 kQ
SNS- Input Impedance 280 kQ
From OUT to SNS+ 100 mV
Remote Sense Compensation Range
From GND to SNS- -100 mV
OUT Input Impedance 53 kQ
THERMAL PROTECTION
Thermal Shutdown Threshold 160 °C
Thermal Shutdown Threshold
. 20 °C
Hysteresis
Note 2: 100% production tested at Tp = +25°C, limits over the operating range are guaranteed by design.
Note 3: Guaranteed by design, not production tested.
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MAX8973A
9A. =, BEEFXIAIERSR

SRV T (E4FIE

(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

SHUTDOWN SUPPLY CURRENT STANDBY SUPPLY CURRENT OPERATING SUPPLY CURRENT
vs. INPUT VOLTAGE vs. INPUT VOLTAGE vs. INPUT VOLTAGE
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(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

EFFICIENCY vs. OUTPUT CURRENT

(Vour=0.9v)
100 —rrrrrm—r—rrrrr -
EN=1,SNSEN =0 L E
90 HHHE B ‘ E
= N2
80 v E
= 70 y i
> 60 5
0 \ i
w50 7
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E 40
o 14
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3
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10 74 Vin =36V
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00001 0001 001 0.1 1 10
OUTPUT CURRENT (A)
OUTPUT VOLTAGE vs. OUTPUT CURRENT
(Vout =1.4V)
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1 AT E
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9: S
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= TR
g 1398 LTS
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1300 Lo
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OUTPUT CURRENT (A)
OUTPUT VOLTAGE vs. OUTPUT CURRENT
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OUTPUT VOLTAGE (V) EFFICIENCY (%)

OUTPUT VOLTAGE (V)

EFFICIENCY vs. OUTPUT CURRENT

(Vout=0.8V)
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EFFICIENCY vs. OUTPUT CURRENT

(Vout=0.6V)
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1.094 Fvn=42V
| ViN=3.6V
1.092 Vive 30V
1090 Lo
00001 0001  0.01 0.1 1 10
OUTPUT CURRENT (A)
OUTPUT VOLTAGE vs. OUTPUT CURRENT
(Vout=0.8V)
0.808 o
EN =1, FPWM_EN =0 %
0.806 [ MEASURED AT POINT-OF-LOAD g
0.804 | LU E
= SNSEN = 1
0802
A
0.800
0.798 SNSEN =0 %
0.796 s
TR
0.794 N
0792 | vy =a2v HHIHHE-NRREEHE
| VIN=3.6V
0.790 Vive 30V
0788 o
00001 0001  0.01 0.1 1 10
OUTPUT CURRENT (A)
12



BRAY T B4 ()
(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE vs. OUTPUT CURRENT

(Vout =0.6V)
0612  —rrrr——rr——rrrr—r o
EN=1, FPWM_EN =0 |_
0610 [ MEASURED AT POINT-OF-LOAD g
0608 o SNSEN = 1 |§
0.606 ™
0.604
0.602 SNSEN =0
0.602 Y
0.600
0598 [ viy=4.2v
| VIN=3.6V
0596
VIN=3.0V
0504 Lo
0.0001 0.001 0.1 0.1 1 10
OUTPUT CURRENT (A)
OUTPUT VOLTAGE vs. OUTPUT CURRENT
(Vout=1.1V)
1.108 :

EN=1,FPWM_EN=1
MEASURED AT POINT-OF-LOAD

1.106

MAX8973 toc22

1.104
1102
1.100
1.098
1.096
1.094
1.092 | VviN=4.2V
| ViN=3.6V
1.090 Vin=3.0V
1088 Lomiui
0.0001 0001 0.1 0.1 1 10
OUTPUT CURRENT (A)
OUTPUT VOLTAGE vs. OUTPUT CURRENT
(Vout=0.8V)
0.808 =
EN=1, FPWM_EN =1 3
0.806 [ MEASURED AT POINT-OF-LOAD g
I 1T 2
0.804 SNSEN = 1 =
0.802 T ™
0.800 SNSEN =0
o
0.798
0.796
0.79%
0.792 | viy=42v
VIN=3.6V
079 |
VIN=3.0V ‘Hl
0788 Lot
0.0001 0001  0.01 0.1 1 10
OUTPUT CURRENT (A)

Maxim Integrated

OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)

9A. =1H.

OUTPUT VOLTAGE vs. OUTPUT CURRENT
(VouT =1.4V)

1410 e -
EN=1, FPWM_EN = 1 E
1.408 | MEASURED AT POINT-OF-LOAD g
1.406 L ]
SNSEN =1
1.404 s
1402 SNSEN =0
1.400
1.398
1.39 \
139 Fvn=42V
| ViN=3.6V
1.392
VIN=3.0V
1390 Lot
0.0001 0.001 0.1 0.1 1 10
OUTPUT CURRENT (A)

OUTPUT VOLTAGE vs. OUTPUT CURRENT
(Vout=1.0V)

EN=1, FPWM_EN =1 3
1.006 [ MEASURED AT POINT-OF-LOAD g
[ AL | 2
1.004 SNSEN = 1 =
1.002 n i
1.000 SNSEN =0
e ﬁil&.
0998 'H\
0.99 \
0.994
0.992 Fviy=42v
| ViN=3.6V
0.990 Vin= 30V
0,988 Lomioui
0.0001 0.001 0.1 0.1 1 10
OUTPUT CURRENT (A)

0.614
0.612
0.610
0.608
0.606
0.604
0.602
0.600
0.598
0.596
0.594
0.592

0.590
0

OUTPUT VOLTAGE vs. OUTPUT CURRENT
(Vout=0.6V)

EN=1 FPWM_EN =1 §
MEASURED AT POINT-OF-LOAD g
SNSEN = 1 E
SNSEN = offl s

| ViN=4.2V sﬁl

[ Vin =36V I

Vinz30v 1
0001 0001 001 01 1 10

OUTPUT CURRENT (A)

OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)

\

OUTPUT VOLTAGE

MAX8973A

PRI R ERS

1.208
1.206
1.204

OUTPUT VOLTAGE vs. OUTPUT CURRENT
(Vout=1.2V)

EN=1,FPWM_EN=1
MEASURED AT POINT-OF-LOAD
ety

=1

MAX8973 toc21

1.202 i iimmn
1.200 SNEN oI
1.198 ‘H\
1.196
1.194 |
1192 FvinN=42V
| ViN=3.6V
1190 [N
11es Lo
00001 0001 001 0.1 1 10
OUTPUT CURRENT (A)
OUTPUT VOLTAGE vs. OUTPUT CURRENT
(Vour=0.9V)
0.908 e <
EN=1, FPWM_EN = 1 §
0.906 [MEASURED AT POINT-OF-LOAD g
0.904 SNSEN=1 E
0.902 4‘ ; ; il
N
0.900 SNSEN =0 n
=
0.698 H"N\
0.896 N\
0.894
0892 Fviy=42v
| ViN=3.6V
0890 U=
0888 Lo
00001 0001 001 0.1 1 10
OUTPUT CURRENT (A)
OUTPUT VOLTAGE
vs. INPUT VOLTAGE (Vout =1.4V)
1408 ‘ ‘ ‘ ‘ N
MEASURED AT POINT OF LOAD |2
1.406 EN=1,FPWM_EN =0, SNSEN =0 %
1404 | loyr=1A 2
| louT=1mA
1402
louT = 100mA /
1400 | loyr-9A —
—
1.398 —=
T F_,.———-’—
13% |—
1304 \
1392
1390
1368
25 30 35 40 45 50 55
INPUT VOLTAGE (V)
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MAX8973A
9A. =, BEEFXIAIERSR

BRAY T B4 ()
(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

OUTPUT VOLTAGE OUTPUT VOLTAGE OUTPUT VOLTAGE
vs. INPUT VOLTAGE (VouT = 1.4V) vs. INPUT VOLTAGE (VouT = 1.2V) vs. INPUT VOLTAGE (VouT = 1.2V)
1.408 ‘ ‘ ‘ ‘ ‘ < 1.208 ‘ ‘ ‘ ‘ @ 1.208 <
1 405 MEASURED AT POINT OF LOAD £ 1 205 MEASURED AT POINT OF LOAD |£ 1 205 £
k g : EN =1, FPWM_EN =0, SNSEN = 0 |& : g
1404 — E 1204 b, ! L IPINLEN =D SNSEN - E 1204 |\ —
- K - . louT = 1A <= . ﬁ/—/—
= 1402 =1202 | lour=1mA = 1202
O] O] = O] -
Z 1400 S 1200 | UT=10MA A = 1200 |lour=1mA
5 5 ouT=9A — 1 5 louT = 1A
S 1398 S 1.198 ] 21198 |507-100mA
= louT = 1mA E T sl ouT = 11om
2 1.396 ouT=1mA 1 > 4196 2 1196 | lour=9A
5 louT = 100mA 5 — 5
3 1.3% lour=1A- 3 11% 3 1.1%
1.392 lour =9A | 1192 1192
1390 \ \ 1190 ] 1190 MEASURED AT POINT OF LOAD |
. EN =1, FPWM_EN =0, SNSEN = 1 : : EN =1, FPWM_EN =0, SNSEN = 0
1.388 ‘ ‘ ‘ ‘ 1.188 1.188 ‘ ‘ ‘ ‘
25 30 35 40 45 50 55 25 30 35 40 45 50 55 25 30 35 40 45 50 55
INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
OUTPUT VOLTAGE OUTPUT VOLTAGE OUTPUT VOLTAGE vs. INPUT VOLTAGE
vs. INPUT VOLTAGE (VouT = 1.1V) vs. INPUT VOLTAGE (VouT = 1.1V) (Vourt = 1.0V)
1.106 ‘ ‘ ‘ ‘ . 1.106 o 1.006 ‘ ‘ ‘ ‘ o
104 MEASURED AT POINT OF LOAD |2 104 [ 1004 MEASURED AT POINT OF LOAD |2
: EN=1,FPWM_EN =0, SNSEN =0 |§ : \_| —+— 1z : EN =1, FPWM_EN =0, SNSEN =0 |5
1.102 : 1.102 E 1.002 H
= = s
= 1100 = 1100 = 1.000
2 1008 2 1008 2 0998
5 1 & R ey
S 1.09% —= S 1.096 S 099 — TouT = 1A
= | | 1A = lout = 1mA = —
2 1.094 |8UT A 2 1.094 lout=1A4{ = 0.99% loyut=1mA |
= uT = = _ = louT = 100mA
3 1092 N louT = 100mA 3 1092 'OUTBJS‘E”QQ 1 3 om ST
1090 lout = 9A 1000 | | 0990 N
1,088 1,088 MEASURED AT POINT OF LOAD | 0.988
EN =1, FPWM_EN = 0, SNSEN = 1
1.086 1.086 . . . . 0.986
25 30 35 40 45 50 55 25 30 35 40 45 50 55 25 30 35 40 45 50 55
INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
OUTPUT VOLTAGE vs. INPUT VOLTAGE OUTPUT VOLTAGE vs. INPUT VOLTAGE OUTPUT VOLTAGE vs. INPUT VOLTAGE
(Vout =1.0V) (Vout =0.9V) (Vour =0.9V)
1.006 < 0.906 ‘ ‘ ‘ ‘ o 0.906 g,
k| MEASURED AT POINT OF LOAD |2 g
1.004 2 0.904 1z 0.904 2
I — g EN=1,FPWM_EN=0,SNSEN=0 |2 _ )
1002 s z 0.902 z 0.902 ] z
s s s
= 1.000 = 0.900 = 0.900
(O] (O] (O]
< 0998 < 0898 —{ = oo
S 0996 1 2 ose e ~ 1 2 oses .
i : louT=1mA i : L — lout=1A i : louT=1mA
2 0.99% lour=1A4 2 0.894 louT=1mA 4 2 0894 lout=1A 4
= lout = 100mA = lout = 100mA = lout = 100mA
2 2 2
3 0992 lur-9A| B 0892 lur=9A] O 08%2 louT=9A |
0.990 | | 0.890 |~ 0.890 | |
0,988 MEASURED AT POINT OF LOAD | 0888 ~ —| 0888 MEASURED AT POINT OF LOAD |
- EN =1, FPWM_EN = 0, SNSEN = 1 : : EN =1, FPWM_EN =0, SNSEN = 1
0.986 . . . . 0.886 0.886 . . . .
25 30 35 40 45 50 55 25 30 35 40 45 50 55 25 30 35 40 45 50 55
INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
Maxim Integrated 14




BLRY T (B4 (5E)

MAX8973A

9A. =18, BRIEEIFXTRIE=RR

(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

OUTPUT VOLTAGE vs. INPUT VOLTAGE

(Vout =0.8V)
0.806 ‘ ‘ ‘ ‘ =
0804 MEASURED AT POINT OF LOAD |2
: EN=1, FPWM_EN=0,SNSEN=0 |2
0.802 H
=
< 0.800
w
O] /
= 0798 ——
L 07% |—= — —
= —T
2 0794 F— lout=1A
B louT=1mA
o 0792 louT = 100mA
0.790 lout=9A
N L
0.788
0.786
25 30 35 40 45 50 55
INPUT VOLTAGE (V)
OUTPUT VOLTAGE vs. INPUT VOLTAGE
(Vout =0.6V)
0612 g
0610 g
0.608 |
s
= 0606
(O]
= 0604
o ]
= 0.602 louT = mA
'@ 0.600 lout=1A
= louTt = 100mA
3 0598 louT 2 9A
0.596 | |
050 MEASURED AT POINT OF LOAD |
- EN = 1, FPWM_EN =0, SNSEN = 1
0592 . . . .
25 30 35 40 45 50 55
INPUT VOLTAGE (V)
SWITCHING FREQUENCY
vs. OUTPUT VOLTAGE
2.05 ———,
203 EN—1‘, FPV\‘/M,Er\‘M £
§ 2.00 s
=198 FREQSHIFT =0
% 195 T T
219 Ta=-40°C _
T 490 TaA=+25°C |
x Ta=+85°C
© 188
=
§ 1.85
= 18 FREQSHIFT =1 |
® 180
1.78
175

06 07 08 09 10 11 12 13 14
OUTPUT VOLTAGE (V)

Maxim Integrated

OUTPUT VOLTAGE vs. INPUT VOLTAGE

(Vour =0.8V)
0.806 g
0.804 2
a2
0.802 — H
=
= 0,800
(O]
= 0798
o ]
S o796 louT = 1mA
Z 079 louT = 1A S
5 louT = 100mA
2
3 0792 louT = 9A ]
0.790 ; ;
0768 MEASURED AT POINT OF LOAD |
: EN =1, FPWM_EN =0, SNSEN = 1
0.786 . . . .
25 30 35 40 45 50 55
INPUT VOLTAGE (V)
OUTPUT VOLTAGE vs. CODE
15 5
14 g
13 E
S
=12
(G}
=
2 10
z
2 09
5
o 08
07
06 EN=1, FPWM_EN=0 |
: OR 1, SNSEN=00R 1
05 A
128 144 160 176 192 208 224 240 256
CODE
SWITCHING FREQUENCY
vs. OUTPUT CURRENT (SKIP MODE)
10 - <
FEN =1, FPWM_EN = 0, FREQSHIFT = 0 {1
. Tt 5
L z
= i
> H
(&) 1T
o HH—H
w4 = TA=-40°C
2 Ta=+25°C
@© Ta=+85°C
2 001
x
S y
= 0.001
l'
y
0.0001
00001 0001 001 0.1 1 10
OUTPUT CURRENT (A)

OUTPUT VOLTAGE vs. INPUT VOLTAGE

(VouT =0.6V)
0.612 ‘ ; ; ; o
. MEASURED AT POINT OF LOAD |2
0610 EN=1, FPWM_EN =0, SNSEN =0 |§
0.608 H
=
< 0606
¢ 0.604 —
g : |
2 0602
= "
= 0600 |—— lout=1A
= louT = TmA
2
S 059% louT = 100mA
0.596 louT=9A
0.594
0.592
25 30 35 40 45 50 55
INPUT VOLTAGE (V)
SWITCHING FREQUENCY
vs. INPUT VOLTAGE
2.05 o
203 EN=1, TPWM_‘ENJ {
F200 N . g
< 19 FREQSHIFT =0 ]
S 19 :
8 1.93 TA_= -40°C,
2 1o Ta=+25°C_|
& Tp = +85°C
o 188
=
Z185 |
2g [—
= - FREQSHIFT = 1
)
178
175
25 30 35 40 45 50 55
INPUT VOLTAGE (V)
SWITCHING FREQUENCY
vs. OUTPUT CURRENT (PWM MODE)
EN =1, FPWM_EN = 1, FREQSHIFT =0 || &
215 LHE— 1 L E
= Ta=-40°C |2
= 210 Ta=+25°C
5 Ta=+85°C
& 205
=2
[e]
2 200
[ ™
2 195 !
T N
2 10 )
=3
w
1.85
1.80
00001 0001 001 04 1 10
OUTPUT CURRENT (A)
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SR T VR (2E)
(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

STARTUP DELAY (BIASEN = 0)

MAX8973 tocd6
T

v

" FPWM_EN =0, lour =0

VEN

Vout

40ps/div

STARTUP INTO 1mA LOAD

VEN

Vout

(BIASEN = 1)

MAX8973 toc48

: FPWM_EN = 0, RAMP[1:0] = 0b10
i i 1 L L i i 1

40ps/div

STARTUP INTO 1A LOAD
(BIASEN = 1)

MAX8973 toc50

© FPWM_EN = 0, RAMP[1:0] = 0610
rl i L L L i i i

Maxim Integrated

40ps/div

2V/div
ov

500mV/div

ov

500mA/div
0A

2V/div
ov

500mV/div

ov

500mA/div
0A

2mA/div
0A

2VIdiv
ov

500mV/div

ov
500mA/div

0A
500mA/div

0A

VEN

Vout

IIN

VEN

Vout

VEN

Vout

IIN

lout

STARTUP DELAY (BIASEN = 1)

MAX8973A
9A. =, BEEFXIAIERSR

MAX8973 tocd7

" FPWM_EN =0, louT = 0

10us/div

STARTUP INTO 100mA LOAD

(BIASEN = 1)

MAX8973 toc49

: FPWM_EN = 0, RAMP[1:0] = 0b10
i 1 1 L L f 1 1

40us/div

STARTUP INTO 9A LOAD
(BIASEN = 1)

MAX8973 toc51

© FPWM_EN = 0, RAMP[1:0] = 0610
r i L L L i i i

40ps/div

2VIdiv
ov

500mV/div
ov
500mA/div

0A

2V/div
ov

500mV/div

ov
500mA/div
0A

100mA/div
0A

2VIdiv
ov

500mV/div

ov
5A/div

0A
5A/div

0A
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MAX8973A
9A. =, BEEFXIAIERSR

SR T VR (2E)
(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

STARTUP INTO A SHORT CIRCUIT SOFT-STOP WITH 1mA LOAD (SOFT-STOP

WAXB973 toc52 ON, RESISTIVE DISCHARGE OFF)
i : ‘ ‘ v a . r . r :\AAX8973 toc53
Ven - 2V Ve ST NI R
ov oV
500mV/div .
Vour Vour Vidiv
o ov
IIN 5A/div
OA 0A
ILxA 1A/div
lout ILxB 0A
...................... 1Aldiv
oo oo SA/div
we/.. . FPWM_EN = 0, RAMP[1:0] = 0b10, { (A 0A
o BIASEN = 1 ILxc 1A/div
40us/div 20ps/div
SOFT-STOP WITH 1mA LOAD (SOFT-STOP SOFT-STOP WITH 1mA LOAD (SOFT-STOP
ON, RESISTIVE DISCHARGE ON) OFF, RESISTIVE DISCHARGE OFF)
. . r . . :‘AAXBWS toc54 . . . :\AAX8973 t0c55
MR Ve RN ] 2
oV e i OV
Vour WVidiv vour : Widiv
0A . 3 3 N : : 3 2 N 0A
ILxa 1Aldiv ILxA frvrf i 1Aldiv
I S
ILxB 0A Do oo 0A
1A/div ILxB L s 1A/div
OA . . . . . . . . OA
ILxc 1A/div L PR sSHTR PR LYY
20ps/div 20ms/div
SOFT-STOP WITH 1mA LOAD (SOFT-STOP SKIP MODE OUTPUT VOLTAGE
OFF, RESISTIVE DISCHARGE ON) RIPPLE (louT = 10mA)
. . r . :\4AX8973 toc56 . . r . . :\/IAXBWG toc57
v : N S 2V/div Vout RIPPLE : v
= R e B o AR AL A 10mv/div
Vour : 1V/div ILxA |'. ’: I: |: ‘ ] :{ :h 500mA/div
" ov e oo 0A
g Y " * N o , " 0A 3 : : : : : :
ILXA b i 1Aldiv ILxB et e L 500mA/div
: JI - I 0A R - 0A
N B : : : N : : 1A/di : : : : : : : :
D8 et g b ! ettt e e e . 500mAdiv
INRRR o 0A lixe A E N E I B
Tttt 1A/Mdiv r S " o . 2 o 0A
R O L O W oo b L FEWMEN 20
20ms/div 100ps/div

Maxim Integrated 17



AR T {45

M (%5)

(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

VouTt RIPPLE

ILxA

ILxB

ILxc

Vout RIPPLE

ILxA

ILxB

ILxe

Vout RIPPLE

ILxA

ILxB

ILxe

Maxim Integrated

SKIP MODE OUTPUT VOLTAGE
RIPPLE (louT = 100mA)

MAX8973 toc58
Ty

© FPWM_EN =0

4pus/div

OUTPUT VOLTAGE RIPPLE
(lout=9A)

MAX8973 toc60

FPWM_EN =0 OR 1

1ps/div

PWM MODE OUTPUT VOLTAGE
RIPPLE (louT = 100mA)

MAX8973 toc62
TTTrTTTreT)

© FPWM_EN = 1

1us/div

Vv
10mV/div

500mA/div
0A
500mA/div
0A
500mA/div

0A

i\
10mV/div
2A/div
0A
2A/div
0A

2A/div
0A

1V
10mV/div

500mA/div
0A

500mA/div
0A

500mA/div
0A

9A.

Vout RIPPLE

ILxA

ILxB

ILxc

Vout RIPPLE

ILxA
ILxB

ILxc

VouTt RIPPLE

ILxA
ILxB

ILxc

MAX8973A

SKIP MODE OUTPUT VOLTAGE
RIPPLE (louT = 1A)

MAX8973 toc59
Ty

oy

© FPWM_EN =0

1us/div

PWM MODE OUTPUT VOLTAGE
RIPPLE (louT = 10mA)

MAX8973 toc61
TTTTTTTTTT]

L © FPWM_EN = 1

1ps/div

PWM MODE OUTPUT VOLTAGE
RIPPLE (louT = 1A)

-

MAX8973 toc63
TTTTTTTrrT)

© FPWM_EN = 1

1us/div

=1, BEEFXEERS

Vv
10mV/div

500mA/div
0A
500mA/div
0A
500mA/div

0A

10mV/div
1V

500mA/div
0A

500mA/div
0A

500mA/div
0A

Vv
10mV/div

500mA/div
0A
500mA/div
0A
500mA/div
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MAX8973A
9A. =, BEEFXIAIERSR

B T {E45 (L)
(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

DYNAMIC VOLTAGE SCALING DYNAMIC VOLTAGE SCALING
(SKIP MODE, 12.5mV/uS, FSR_EN = 0) (SKIP MODE, 12.5mV/uS, FSR_EN = 1)
MAX8973 toc: MAX873
Vovs 2Vidiv 2Vidiv
ov ov
Vout 500mV/div 500mV/div
XA 1A/div 1A/div
0A 0A
LB 1A/div " : ,,,,,, i 1Ay
0A L | BIBIEFELITTL I .,
1A/div 1A/div
ILxc Fovrairad 0A ILxe d—— 0A
: 4 |QUT = 100[nA R |QUT = 100[nA
40ps/div 100ps/div
DYNAMIC VOLTAGE SCALING DYNAMIC VOLTAGE SCALING
(SKIP MODE, 25mV/us, FSR_EN = 0) (SKIP MODE, 25mV/us, FSR_EN = 1)
MAX8973 toc66 MAX8973 toc67
- i FTOATEARSY
Vovs N R Vovs N Do : ] 2vidy
o T g ST v
Vour 500mV/div Vour |08V gy fi 08V il 500MVidiv
1A/div .
| 1A/div
lLxa 0A LXA 0A
1A/div ILxe : .- K- o 1A/
Ixs | 0A 2L IIEILL! R,
1A/div 1A/div
Ixc P A 0A ILxe PeT—— 0A
: : |QUT = 100[nA T |QUT = 100[nA
40ps/div 100ps/div
DYNAMIC VOLTAGE SCALING DYNAMIC VOLTAGE SCALING
(SKIP MODE, 50mV/us, FSR_EN = 0) (SKIP MODE, 50mV/us, FSR_EN = 1)
MAX8973 toc68 MAX8973 toc69
Vovs 2VIdiv Vovs 2V/div
o [ ek ov
Vout 500mV/div VouT 500mV/div
ILXA 1A/div ILXA 1A/div
5 0A 0A
ILxB 1A/div ILxB 1A/div
0A 0A
1Adv Ty | . -100- A
: : : =100m
ILxe oA IXC feall ety -1+ -] LT 1A/div
i 0A
40ps/div 100ps/div
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MAX8973A
9A. =, BEEFXIAIERSR

B T {E45 (L)
(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

DYNAMIC VOLTAGE SCALING DYNAMIC VOLTAGE SCALING
(SKIP MODE, 200mV/us, FSR_EN = 0) (SKIP MODE, 200mV/us, FSR_EN = 1)
MAX8973 toc7( MAX8973 toc71
Vovs idiv Vovs N ST T avid
ov : s ov
Vour 500mV/div Vour 500mV/div
| :
oA 2A/div O W 2A/div
0A 0A
|
e 2A/div Ixe 2A/div
0A e 0A
ILxc B FUnoy 2A/div 0C Rl wageer -~ E 2A/div
M I T 0A 0A
40ps/div 100ps/div
DYNAMIC VOLTAGE SCALING DYNAMIC VOLTAGE SCALING
(PWM MODE, 12.5mViys, FSR_EN = 0 OR 1) (PWM MODE, 25mV/ps, FSR_EN = 0 OR 1)
o — 7
2V/div s : 2V/div
oV T b AR
500mVidiv ' e 500mVidiv
1A/div 1A/div
0A 0A
1A/div 1A/div
0A 0A
wdav Ty 1A/div
. 0A : 0A
louT = 100mA louT = 100mA
40ps/div 40ps/div
DYNAMIC VOLTAGE SCALING DYNAMIC VOLTAGE SCALING
(PWM MODE, 50mV/ps, FSR_EN =0 OR 1) (PWM MODE, 200mV/us, FSR_EN =0 OR 1)
......... Loy oLk
Vpvs 2V/div Vovs 2V/div
: it A oV oV
1A/di
Ixa oA . A 2A/div
0A
ILxB 1A/div
0A ILxB 2A/div
- 0A
| 1A/div
e ) . i | oA 2A/div
" ILXC Fpanl \ : 0A
S lout = 100mA 4o lout = 100mA
40ps/div 40ps/div

Maxim Integrated 20



BLRY T EHFIE(2E)

(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

lout

Vourt

ILxA

ILxB

ILxc

lout

Vout

ILxA

ILxB

lLxc

lout

Vout

ILxa

ILxs

lLxc

SKIP MODE LOAD TRANSIENT

RESPONSE (ETR OFF)

MAX8973 toc76
T

A 4| 10mAl ]

.10n'1A..,

. FPWM_EN=0 4
CKADV[1:0] = 0b11

10us/div

FORCED PWM MODE LOAD

TRANSIENT RESPONSE (ETR OFF)

MAX8973 toc7!
H e

10us/div

SKIP MODE LOAD TRANSIENT

RESPONSE (ETR OFF)

MAX8973 toc80
T

10mA:

n

FPWM EN =0
I crcaD V107 = b1

Maxim Integrated

10us/div

50mV/div
AC-COUPLED
1.2V

1A/div
0A

50mV/div
AC-COUPLED
1.2V

1A/div
0A

1A/div
0A

1A/div
0A

50mV/div
AC-COUPLED

1.2V

2A/div
0A
2A/div
0A
2A/div
0A

lout

Vourt

ILxA

ILxB

lLxc

lout

Vout

ILxA

ILxB

[

lout

Vout

ILxa

ILxB

lLxc

MAX8973A
9A. =, BEEFXIAIERSR

SKIP MODE LOAD TRANSIENT

RESPONSE (ETR ON)

MAX8973 toc77
Ty

FPWM_EN = 04
CKADV[1:0] = 0b00,
0b01, OR 0b10#]

FORCED PWM MODE LOAD TRANSIENT
RESPONSE (ETR ON)

10us/div

MAX8973 toc79
H e

FPWM_EN = 1 CKA!

DVI10] < 0600.9

++0b01, OR 0b10-

10ps/div

SKIP MODE LOAD TRANSIENT

RESPONSE (ETR ON, 75mV/us)

MAX8973 toc81
T

p

omA |1 sA b1

- ™

T10mA

R
i FPWM_EN=0

fCKADV[1:0] = 0b00;
.....OROp10

10us/div

50mV/div
AC-COUPLED
1.2V

1A/div
0A

50mV/div

AC-COUPLED
1.2V

1A/div
0A

1A/div
0A

1A/div
0A

50mV/div
AC-COUPLED

1.2V

2A/div
0A
2A/div
0A
2A/div
0A
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SR T VR (2E)

(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

SKIP MODE LOAD TRANSIENT

MAX8973 toc82

RESPONSE (ETR ON, 150mwus)

lout

Vout

™ CKADVI[1:0] = 0601
. N N -

FPWM_EN = 0

ILxA

ILxB

ILxc

FORCED PWM MODE LOAD TRANSIENT

10us/div

RESPONSE (ETR ON, 75mV/ps)

lout

Vout

MAXBWS toc84

ILxA

ILxB

ILxc

10us/div

SKIP MODE LOAD TRANSIENT

RESPONSE (ETR OFF)

lout

Vout

MAX8973 toc86
T

CKADV[1:0] = 0b11
e hteiicibet

FPWM_EN =0’

Maxim Integrated

10us/div

50mV/div
AC-COUPLED
1.2V

2A/div
0A
2A/div
0A
2A/div
0A

50mV/div
AC-COUPLED
1.2v

2A/div
0A

2A/div
0A

2A/div
0A

100mV/div
AC-COUPLED
1.2v

5A/div
0A
5A/div
0A
5A/div
0A

lout

Vout

ILxA

ILxB

ILxc

lout

Vout

ILxA

ILxB

ILxc

lout

Vout

ILxA

ILxB

lLxc

MAX8973A
9A. =, BEEFXTE

FORCED PWM MODE LOAD
TRANSIENT RESPONSE (ETR OFF)

MAX8973 toc83

10us/div

FORCED PWM MODE LOAD TRANSIENT
RESPONSE (ETR ON, 150mVIps)

MAXBWS toc85

10ps/div

SKIP MODE LOAD TRANSIENT
RESPONSE (ETR ON, 75mV/ps)

MAXB973 toc87

CKADV[1:0] = 0b00
) OR 0b10

10us/div

50mV/div
AC-COUPLED
1.2V

2A/div
0A

2A/div
0A

2A/div
0A

50mV/div
AC-COUPLED
1.2V

2A/div
0A

2A/div
0A

2A/div
0A

100mV/div
AC-COUPLED
1.2v

5A/div
0A
5A/div
0A
5A/div
0A

[£=%
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SR T VR (2E)

(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

lout

Vout

ILxA

ILxB

ILxc

lout

Vout

ILxA

ILxB

ILxe

SKIP MODE LOAD TRANSIENT

MAX8973 toc88

RESPONSE (ETR ON, 150mwus)

FPWM_EN =0

+++ CKADV[1:0] = 0b014]

RESPONSE

10us/div

FORCED PWM MODE LOAD TRANSIENT

(ETR ON, 75mV/us)

MAXSWS t0c90

FPWM_EN= 1°
CKADV[1:0] = 0b00

OR0b10

Maxim Integrated

10us/div

9A. =18, BRIEEFXRE

MAX8973A

FORCED PWM MODE LOAD

MAX8973 toc89

TRANSIENT RESPONSE (ETR OFF)

FPWM_EN=1.

CKADV[1:0] = 0b11

10us/div

FORCED PWM MODE LOAD TRANSIENT
RESPONSE (ETR ON, 150mVIps)

MAXBWS toc91

FPWM_EN =1

++ CKADV[1:0] = 0b01+

lout
100mV/div
AC-COUPLED
1.2V Vout
5A/div lLxa
0A
5A/div ILxB
0A
5A/div |
0A LXC
lout
100mV/div
AC-COUPLED
1.2V Vout
5A/div ILxA
0A
5A/div ILXB
0A
5Adiv Ixc
0A
SHORT-CIRCUIT RESPONSE

MAXSOTS toco2
T

Vout

lout

2ms/div

1Vidiv
ov

5A/div

0A

10A/div
0A

10ps/div

[£=%

100mV/div
AC-COUPLED
1.2V

5A/div
0A

5A/div
0A
5A/div
0A

100mV/div
AC-COUPLED
1.2v

5A/div
0A

5A/div
0A

5A/div
0A
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BN T (B4 (%5)
(ViN = 3.6V, Vpp = 1.8V, VouT = 1.2V, circuit of Figure 4.)

SKIP MODE LINE
TRANSIENT RESPONSE

MAX8973 toc93
TTTTTTTTTT

VIN

VTR

Vout

lout = 10mA

100ps/div

FORCED PWM MODE LINE
TRANSIENT RESPONSE

MAX8973 toc95
e

VIN

5 AN

Vout

louT = 10mA

Maxim Integrated

100us/div

10mV/div
AC-COUPLED
1.2V

10mV/div
AC-COUPLED
1.2V

9A.

VIN

Vout

VIN

Vout

MAX8973A
=t BREEFRIIERS

SKIP MODE LINE
TRANSIENT RESPONSE

MAX8973 toc94
TTrTTTTTTTT)

iy

100ps/div

FORCED PWM MODE LINE
TRANSIENT RESPONSE

MAX8973 toc96
L

100ps/div

10mV/div
AC-COUPLED
1.2V

10mV/div
AC-COUPLED

1.2V
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MAX8973A
9A. =, BEEFXIAIERSR

5| BB E

TOP VIEW MAX8973A
(BUMPS SIDE DOWN)

1 2 3 4 5 6 7

al fpeel (B} (el (mael (Nl (Al (LAl
B| (PGB} (PGB {SDA} {OUT} (SNS+! {DVS} {PGAC
c| {scL} {vVop) {EN ) (AGND} {SNS-} (BIASEN} {PGAC)

o[ {nct {veel (NG} (e {mnc) (el {we

51 B3t BA

5189 B Lk
A1 B1. B2 PGB B#H R, SIBA1. BI1FIB2, RIFBHE®EH, FINAB(SIMAL)FIBIEH H &8 &% B EPGB(3IM
o A1/B1/B2)o ¥ & #BPG_3IMIE B E 34T 7 60 BRGNDX I, MNEHEH,
A2,A3 LXB Bif A%, LXBERFERNIpHERNDEFETHIRE, DBEXMER T HEME,
AFIBHEEO BRI, 3IMAAR TBIE @B, INABK M MpABAINAHEFETH S, M 10pFIEE
A4 INAB 8545 INAB(3IA4) 3 B ZPGB(3I MIA1/B1/B2), BERBRITHAME. BHEIN_3IWERE
E_EE/)\}EO
AFIBHE 8 HEHRIA, 3IBIASRL T AL B3F, INAB M BpsaBAINABFETH E, FIA10pFMEE
A5 INAB BEIGINAB(SIHIAL) B B EPGAC(5IMIB7/C7), BAREBREERTME, BHEINGIHNEZER
—®if,
AB, A7 LXA MABRBIEE, I XAEREERpRERnDEFETHRM. LXAEXHHRT AEHE,
B3 SDA BTEEAANAL, SDARAE12VEEBE,
B4 ouT MR SR T, IR BRI ERRE RSN, OUTEE F 38 KM IY th x4 il e B ub 4778 B
BOUTEEE H AVoyT (it BEL),
B5 SNS+ W BELHON, ERBA, ONS+EZE Gl K BRNER, £PCBLKSNS-FISNS+E
BAENN BTSN 8
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51 BEDI5E AR (£5)

MAX8973A
9A. =, BEEFXIAIERSR

1 & AA
B6 DVS DVS®BiEH AN, DVSHEB LN, & BEdZFF80x00h Vour)iRE; BEDVSEKFEV S BE
B, #WiHEEHFFROX0Th(VOUT_DVS)IRE,
AFICHE 8 EH, 3IIB7AICT R TAMFCAI B, INC(3|MDA/DE)FICHBHE BEASKE
B7,C7 PGAC PGAC(3I8#B7/C7), ¥INAB({X3IBIAG)FIARH ! 8 255 B EPGAC(3IBIB7/C7)s 6T APG_3IH
EEERETHOEBEGNDXE, SR,
C1 SCL BT A,
- v SAFBEONBHDEAN, BVppEEE1.SVEE, A0 1UFHEEBREVppERE
DD
AGND,
ENBEBMA, ENBHEERELRSE, BHEVecS BFN, FHEKEHHKE, ENAEF
c3 EN 500kQOEEZEZEZEAGND,; BINZEE, BURSTRTEOMNFT, ENBASMAX8973AT F 788
CONTROL1HIENfL 317 3 "#1E,
C4 AGND B,
cs SNS- ) H E I I 4/5' , TR AN, BSNS-ZEEENHiE KHEEN A, FEPCBLI%SNS-FISNS+iZE
EAESX, TBITHE S T T A,
c6 BIASEN BIASEN:Z i N, BIASEN{FSEMAX8973ARE, A FZEENS|IHAS EXNREDF, KHE
Voo™ B I AR S S8R, BIASENIIA 5151 57738 (BIASENAL #4781 " 481k,
D1, D3 N.C. EEZEAGND,
Do v B EES RS A, FB1UFMEE BAVcBEBEAGND, Voo ME5E 3200/ 25 @ 8 % 2 ZINC
cc (3IMIDA), VocHMEEE. REBKE, REBEBRMNSFEORE,
CHEBEH A, 3IMDAF DS FTCHEE, INCAHRIpEEMNNETEFETHB, INCthiEEHF £
D4, D5 INC ZOQ/L/BZ%BHﬁVCd#% FI A 10uF & B AEINC (3|BID4/D5)= B EPGAC(3|HIB7/C7), B&
REZEFERHNE, BHRAEIN_CIHEEER— =8,
D6, D7 LXC CHBRER, IXCEEERNIPpABEANTBFETHRH, LXCEXMERX T ASHE,

Maxim Integrated
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205 B

MAX8973A% B %, =#8. DC/DC. B EFF X HE S,
BEZMLHON, REBEREMNRROFS0E, &
BAREH, QREURETERNRELABSEE, B4
ZH I, ST RAEIMHz, R BNR TN T,
NG MR R R T RO WL, #BER
B, 7ER A EIRFIRESEE AR 2iRE ) TF0.8%,

MAX8973A
9A. =, BEEFXIAIERSR

MAX8973AX ## =iA3.4MHz 12C 3.0F7# 0, HE HE
i@ & 0% E #0.60626VET.4V, BELHKH6.26mV,
MAX8973AH TEE X FfmH BEE Lo @it B O R &,
EEMReEUTRERBFERNABRS . TREP.
HERP, URESIRNEATREMH, AP Ui
EERE, UEREXZERF. BEAHBE, EHY
200mV/usiR R Z & it BEIET, 225
10us IR H 3 T har <,

BEERE

Vout
0.60625V
— TO 14V
(UPTO 9A)

- Voo Vee
[ INC
WV INAB \ZIIgVTO
SCL CLOCK 4:5\/
AND DATA
SDA
oltﬁgHT REGISTERS ;iA
VOLTAGE CONTROL,
T VREF, BIAS, ETC. || PHASEA
= DRIVERS -
EN[O] — PGAC
DVS |
INAB
VIN
AGND
J_— LXB
- MAX8973A CLOCK 2X
BIASEN GENERATOR PHASE B
AND 1 pRIVERS —
CONTROL PGB
EN CIRCUITRY 3X
INC y
IN
SNS+ RAMP[1:0]
3
FEEDBACK LXC
sNs-| | NETWORK 2X
PHASE C
I DRIVERS -
PGAC
ouT
0sc

B 1. MAX8973_11 BEHE

Maxim Integrated
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MAX8973A

9A. =18, BRIEEIFXTRIE=RR

uP

g
OFF

0.1pF _T_

470Q 470Q (?6:(3)\54 I

1005 1005 —
SDA = ® -
SCL >

GPIO1*

J— BIAS ON
BIAS OFF

A

GPIO2*

GPIO3*

J_ VOUT_DVS
VvouTt

A

\

Vb

SDA

SCL

MAX8973A

EN

BIASEN

DVS

Vee

L
6.3V
T 1005
INAB, ° -[ |
INC
b + L/
10pF LLPOLY SYSTEM
6.3V POWER
1608
PGAC, MANAGEMENT
PGB :&
0.68pH
4A IsaT
2ImQ
3225
Al Yy
0.68pH
4A ISAT Vout
2TmQ 0.60625V TO 1.4V
3225 (9A MAX)
LXB — Y Y Y\ ®
3x
0.68pH
4AISAT 224F
27mQ 6.3v
2008 2012
LXC Yy vy
out
SNS+ CPU
RE
SNS- | 0
AGND @

1.8V

CpoL
—yV
TO 88uF

E2. #E 8

Maxim Integrated
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ERETRERR

BENB AR A BFHF BI2CaH T BENL BT, R
MAX8973A; EN#IAFIENRL #4785 " 1R 1E, BiTH
ENG AR &0 % B 3 GENRLBO, HILFRER, RI1F
RAWHENBAFPCHFFRUNEBAER, JEEMD
BY )13 5 % 1788 B BMAX8973AKI Hi o

JEThEIR (BIASEN)

RCPUMZ AFUIREFT I, AMEE SR, BIIBIASEN
BB ASBIASENF FS N ZHE "N IREER, LR
E X AENS EFHBEFVOUTH LA e FHH B i8],

BIASEN# N FIBIASENGL Y AR B E KR, BRIER A
240us (#7{E), BIASEN# A A= B E HBIASENI & 15,
FERFEFEE20us (BEE), BB EHM20usIERE, MR
ENfI AN A{REE, ENRLEO (BERES XA, HSFER
¥NI34uA, FTR2ABIASEN AN FEEE M EER,

R Bh e Ft i 2

MAXB973AR it T I M FHE K, RFEEKINRE
A20mV/us, T 3% #200mV/us, CONTROL1% 77 &8 1)

1. MAX8973AfEsEE B &R

MAX8973A
9A. =, BEEFXIAIERSR

RAMP[1:OMEE EsiidEMNEFEEK, WEE26TW K3
To BREMIENEHZEESI, RAMP[1:01L & IZFIDVS
ZF R, RAMP[1:0167 B ZR TN B H0b10, #EFH20mV/us
e EF50mV/us DVSELT &K,
MBEFRFREBEER, YWRANHHERTBHN, 2
e B R ERERS, LFEMEEEN EFHERRTENT
200mV/us,

KHATRESR(BNHERE)

B 3 B ENIE 58 % N\ IR 50 09 1k B 3 HOBENRL BO, X A
MAXB973AR Efe R8s th o SRIFT/RAfERE. BILH#H
BHEER, MAXSI7TBARMWM AR N H L ERME T
Ho RMFEHEES, EBIEMEEEIMAXBI73AM H BE
L, EBE A i B HCONTROL2E 77 88 BIAD_ENfI £
Fo BREMEMEEEI, RFIETEEHNERE L BE6
e, ABEWEMABEMEM; BILHCONTROLIEF
e85 /FSR_ENfI B0, BEHEHIZIED 8, RIF LI EM
CONTROL1Z& 728 BIRAMP[1:0If £ EEEK, W BER
M, RAFMRATEHHM BN EER,

3. MAX8973AR B FIDVSE T &

EN (INPUT) EN (BIT) REGULATOR STATUS
0 0 Off
0 1 On
1 0 On
1 1 On

2. BIASENTIEB T REER

Ravp(tio] | STARTUPRANP [ DVS RANP RATE
0b00 20 12.5
0b01 20 25
0b10 20 50
Ob11 200 200

Maxim Integrated

BIASEN BIASEN | STARTUP DELAY | Icc 4. MAX8I73AHIH i FRIEFERER
(PIN) (BIT) (us) (HA) AD_EN (BIT) m OUTPUT DISCHARGE
0 0 240 2 - (BIT) METHOD
0 1 20 34 0 0 Soft-stop only
1 0 20 34 0 1 None (load current only)
1 1 20 34 1 0 Soft-stop and resistive
1 1 Resistive only
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BiZ L (EB R EEE)

MAXBI73AR EHfF LI, EXMBRESN Es X
HERH#THE, 20RCONTROL1E 77 28 BOFSR_EN{L
B0, FRHRANERBENKRELEDE, RELETEN
CONTROL1ZF 788 FRAMP[1:0]161 89 1% B 218 (%K B -5
HREBE, REMFIATRNKELEER, E3RRARELE
#B1E,

FE, URREKRORELEER, SXRREEBER
B, HTZBEEBRERHE, Lbhrimd 8BRS T R4
N F200mV/us,

BAZ L BE R S F BT R MBS R FNO O 35, B iR B8 1E
AboostF s, WM HBEFKE, FhHBEEFHRE
BERRERABRR, WELERFEMAXSI7IAFELE, E

5. MAX8973A% = 1HIE R

RAMPI[1:0] SOFT-STOP RAMP RATE (mV/us)
0b00 20
0b01 20
0b10 20
0b11 200

20mV/us
TOR
+ 200mV/us

0.1V
£25mvV T
1 2 3
1. NORMAL OPERATION
2. SOFT-STOP

3. RESISTIVE DISCHARGE

B3 BB E

Maxim Integrated

MAX8973A
9A. =, BEEFXIAIERSR

B BEMEBEI0OMY (#BEE), Wi BEKE,
Bt BT EMEEGND,

B Rk BT 1] BR AR 3P PO BB FF X AR I /B Bk 15 AL Th R B i
RFEMRIL, WRAMHBEHBE, MEERXTER
AR 2, MIEERS RAMP:0IFTIE E B3R %,

FEFE AR

MR CONTROL2E 7 IAD_ENRI B 1, %MHMAX8973A
INZEOUTFIAGND = [B13%E #1000 T+ 81 ; R AD_EN =
0, BREEHEILE, MAX8973A%: T EGNDHI HE X
HAEERRE,

HEmHBE

MAX8973AE W S 7788 L E % B EVoutfIVouT pvs,
RFRBWMHEBE, TUAEDVSHANEEBERSNE
E5E—Vour (BVout pvs)EFes; LI ERW D H 78,
MEDVSEEMAER M FES B, W BERR
RIFHRAMP.OIEBEZ TR HMBEREE, S5xThHt
BENARNL X,

DVS

BEDVSEEM AR AT ELHKBEFE, MAX8I73A
W EEERMAEBEREZ B, DVSEBHER NI
BERANLEEESESEORENEFREBEZBHNSHER
HEBEERE,

A LERBE

EaEMRERES 2/, B KBDVSEHEERN AT EFE
K B E, EEMAXSI7IAB INH H B E, XK= A
MAX8973ARI B IABEIRE,
FEICENSI s A S B EREENUBE1FREMERESZ
B, BHNBEARHEEBES AVouTEE2(DVS = AGND)
F0/5VouT pvsE 1 28(DVS = Vpp), HEMAX8973A L H
BE,

6. NMHREIZE

DEFAULT Vour
PART NUMBER
DVS = AGND DVS = Vpp
MAX8973A 1.0V 1.2V
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BERIEH

MAXS973ARE M T RIEIZER, AT HHBEEX B
Wz afEs, SHONEMBERTFYaH Y BEN, md
BERZENEF, RIFINAWFHDVSELRIEE, H
CONTROL1& 7788 + ®IRAMP[ 1.0 IR &

WRHEFEENTEEMHBE, ZMEmwAHBFSR_EN
FIFPWM_ENTZ MR ZS R TE o Z2 7T 7 AMAXB973A Ry
PEAR B Arf H BE S ML B,

AL

MAXB973A =48 b I #2 [ 88 75 4 4 2 o % 57 3 B T 17 Bk
BoPARR, 75 S 5 E B FI I 2MHZE E 7 X
R, 0 RPCONTROL1Z % 38 MIFPWM_ENAL B1,
MAX8973Ath =] T {E7E 38 I PWMIE =

TAERC(BkAK M. Mid, CCM)

BHE, MAXBI73ATtEEBKBO PR, RABIREANY
WMo WEEMBLY M TN, ZHERENTXARELFFX
Ik, ERHELTX, SHHBRERE, FXEALEFE
EE, NHBERARSIG AN, E=AERNSBEEFF
WES, ESEASTEEROPER, NILABEEKR
1, MRGBERBSIEKR, BRERTE, TEVHRE
CCMIfEf& =, MAX8I73ATEZECCMEZR B, F1H K
FRIMEABEFE2MHz, CCMIEBER T, 3 53 B
N, AN B R ERAAL T T, REERES T AR
A BkEK PR,

7. DVSXt BERVouTFEAR B Mk Kz

MAX8973A
9A. =, BEEFXIAIERSR

BREKOPERX T, BREBHOTHIBEREEN, CCMER
T, FROMXREE, E-EBRSOKBRBURTF & A
B,

TEEK (FPWM)

¥ CONTROL1% 77 28 BIFPWM_ENfGL B 18, MAX8973A
BRERES ITEEERFIPWMER, SEHHBRLX, &
HPWMER T, MAXBI73AE M i#i &4 T, SHH
FFRIME AEE2MHz, @FIPWMIBERT, BHIT G
AmBRER,

F A ml

MAX8973AF B L i IR N AR H R ERE M, B
BB B B E A0 B WIDCRSE A ZBRCM £& 48 T FZ,
MAX8973AZ T T [ # I, 345 E BHEAFIDCRSE B #1T
1k, SB30TT BIRE8A & F iR AMAX8I73AM I Bk S
.

CONTROL2% 772 h B INDUCTORI1: 011 5 Uty F3 F 6 0 €8
B BT O A EERC I 48 7= 4 84 BB 748 N {5 5 A 18 s FO R R &b
B E. FRYAEKRSE TN EXINDUCTOR[:0E B,

FSR_EN FPWM_EN DVS RESPONSE

0 0 Output ramps down at rate set
by RAMP[1:0]

0 1 Output ramps down at rate set
by RAMP[1:0]

1 0 Output decays at rate set by load
current and output capacitance

1 1 Output ramps down at rate set
by RAMP[1:0]

Maxim Integrated

PHASE B
B4, FEEHE Y S E %
8. MAX8973AHE RS %)
PART NUMBER L (uH) DCR (mQ)
MAX8973A 0.68 27
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BRI BT
MAX8973AM R A H B RZZHSHNE m, AT
1+§T§I1/E ﬁ-TE’]Hi?k-TFHUﬁEEML

Vour
2xLxVyxf

KEANBE, Vour = RARBHBE, L= &/NRHER,
f = B/NFFRINE,

T HFEEERIP

MAX8973ATF HEHWIEERTEHE T H R, WR
MAX8973AR M th A i3 8, EMHE BB REFZIRIR
B, FalgREREeEN,

MAXB973AR B MW BRI, WMHAKEREKE, SHEY
BEBERTEAZEEERTE, KHSAMOSFETXE,
RVour < 75% BIR1E, Sh®REFXE, B BRBRE

TEEENI\/IOSEEML[?EE N BRATSHSE, XTI
BEERAE, BN ESGTRENELIIE, BIK
hiE, WHEEE, MAX8973AXT B XW, EEIRAHE
BE, MAXBI73ARIE ZET A BIREE, REERE T,

1B B2 A (ETR)
MAXS973AR HIER RS N B, BIRHFRE, %
FRRAH T, HIRFS IR 2 F 2 =48 85
—Xfk, DHEETMNETLEELLRE=MBER120°
MEESTHENER, NAR/NT BERRE, HEREASm
NENBEEANTENITHEIRE, BHLERARES
fAETRERN MK E EEZER, ETRENBHN R HEH
CONTROL2% 77 58 1 89CKADV[1:0]fL & B, RIFF R H
ETRIRELC &,

loutmax =Nx (PLIM— (VN = VouT) %

17T i A
MAX8973AR B EZNIniH NI GE, N AH SN H LB
Eo Z7imin e M xMEMMAXS9I73A% i 7 11 & & = 8] &

Maxim Integrated

MAX8973A

9A. =18, BRIEEIFXTRIE=RR

9. GRS 2 B

CKADVI[1:0] Sensitivity VouT AV/At
00 High 75mV/us
01 Low 150mV/us
10 High 75mV/us
1 Off N/A

HRXETHNELLNERE, BiIECONTROLIFHFHH
SNSENfILE1, fFaeZENmimia,

PRARF
MAX8973AE A A £ E 5 B B8 LML AT HARIP . WRE
IR A IAE160°C, MAXBI73AM E R BRI, X
BB RE20°CH, BEREREFE,

12C# 0
MAX8973AM IE %2 & 28 32 f££12C 3.03% B (3.4MHz) & 78
O, %24 874 0 855N A B8 7598 4 (SDAF S 175
£(SCL), MAXSI73ATEFR AR FIVE DM B HE, B E
VL= E B E{ES, MAX8973AX F#0HzE3.4MHz#ISCLES
R, 2CATFREL, RIELSDAFNSCLEE LH, TT#
SDARISCLE b 8 B — N BIE(240), RIPEHBATE M
% BELENRE, BHEAKEREHBERTT
BMERD,
2CH# D45
o 12C3OMFEBBITHEEE

OHzZE100kHz (FrAER)

OHzZE400kHz (RERE )

OHZZ1MHz (8238 b i =)

OHzZ3.AMHz (SH#ER)
o REMICHERE
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MAX8973A

9A. =18, BRIEEIFXTRIE=RR

SDA
scL * ’ * ’
1 I 1 1
MASTER SLAVE MASTER
TRANSMITTER/ RES(I‘:EAX/ITER TRAE;?)I/IETER TRANSMITTER/ TRANSMITTER/
RECEIVER RECEIVER RECEIVER
5. 2CR Gl
PCRGME 5 5 ;
,
RCHRAR—FEIN AL, RALEEBENEEEAKE L 1 1
NERT AARE, SDA ] ‘ ;

EBFrRARBMICCRGE R, PCRLLBBIREE L
PSSR A RIXEE, MEL LR BRI B IR B S,
R EAE L B I 7~ A SCLE $P {5 S DUE ) 2038 1% far 4 35 14
MAEN, EAHEINIUANEHIRAMIL, MAXBI73A
IPCHREED TEEMOEERE, SBHNCREMN, T
AR IE DS IEWES

[2CHEORIR
MAX8973A 12CH: O FI F 5h &6 &R (B 1+ 89Vpp)fit 8B, &
BVIN_EfII2CEH %88,

[CHEf R

BSCLIHhAIIEH — L EE, ASCLE#i T AT H
FHE, SDABESTRFFRE; SCLAS BN, SDA
ERTUAEFES,

&K % % #R DISTART (S) 4 4+ FUSTOP (P) % #¥T & Al it
BIMEEEAMIK, SHBEZERENEN, FREEN
MSBZE#T,

I12C START#ISTOP£ 4
BT RELTHET, SDAMISCLAZTRNE EX, FNBIITL
ESTARTE B shEE, START (S)&HRSCLAFS BE
By, SDAHSZEIRHIBE, STOP (P)&#H2SCLASBHYE
B, SDAHKZIEHBkT(EGL),

3k B x 1l NSTART % 5 18 ZIMAX8973AT 15 1% i, E
MBS R X EN BN HSTOPE 4 REH, STOP

Maxim Integrated

> e lSUSTA e lSUSTO)

scL A

—» < tHD:STA —»  <— tHD;STA

E6. STARTHISTOP# f#

FUHBMEZ, " TEMNESRREGS, ENTRIE
REPEATED START (Snés <, MmIESTOP& <, RIFFE%k
#Hl, —MIERT, REPEATED START& < HEA SR T
FEBRSTARTE <,

M BISTOP& # 5 N E A i B, MAX8973A7E A & I

FSCLESR T REMERE, BT T —1STARTE &, B
FEREFNRBERERD,
[2C Rz B L

12C 2 2 EHFIMAXBI7IA(M M) 7E = I BUHE B 18 /= A Ry &
i, NEMNREMMNBEMNRE -1, AFENEA),
38t LA N B AR SR B S Bk OR (BEQN O B9 EFHB =
BTG SDARLAR, FHENEK T AS B F BB RFFAMREFE
(E7)o

AFFEIENENA), #Ues H7E N S8 X PO 8 £ 5
BZETAVFSDAN S, B fhRiOP 0 & B B H B,
BN E R TSR M BE T, WRERSEIT", =
BRFREWE, WSBEELARY, SEEEHE
W, SREFVNEBEEERREE,
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12C M ik

MAX8973AX A7 M Sk, 2CRLEHBIT A XTI
R HbHE BISTART £ 14 % #2 5 M 28 #F(MAX8973A) #38
=, WEI10FTR, MAX8973AM R B — MLl BRFE10
Fr3l g9ttt s, MAXS973AT R ZEH EFrBE#bil,

E8FrRn ANt F XA RE, WE TR, Mibit=s
BB U — D/ BR(R/W), EEWEBIEI107S)
BT FURMALHIEE, MAX8I73AB IS EEI B¢ /&
HR K SDAR IR ITN

[2CR $ R 38
PCRANNIESBEBINBH~E, PCHEATR
B BHEEIRRNHESLERETNITES, HHE

MAX8973A
9A. =, BEEFXIAIERSR

SHRNHESLNTRRANHREE, MAX8I73AT X
FEE R,

12C &Mtk
MAX8973AT 3 #12CHI SE t £ 1F b it , 70 RMAX8973A
%) £ 1 EH#1E0b0000_0000), £i%IERZNA).

210. MAX8973_ 12C M 11t

PART SLAVE ADDRESS | SLAVE ADDRESS
NUMBER WRITE READ
MAX8973A 0x36 0x37

NOT ACKNOWLEDGE (nA)
ACKNOWLEDGE (A)

O O

« N
T 1 7]

tSuDAT —-  -—

| — i tHD,DAT

B7. 2CR & (A)FIFER Z (nA)

SDA W/ 1 0 1 0

SCL

1 1 \ 0 RIW A /

ACKNOWLEDGE

B8, Mith it = TR B

Maxim Integrated
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2CiEEEE

MAX8973A% A3.0/RIZCHISE E X i £ 4T B 5 E T

E .

o OHzE100kHz (fr /&)

o OHzZE400kHz (RE#ER)

o OHzE1MHz (#58 R EE )

o OHzE3.AMHz (&®E =)

FRfE. REAEE R TERITEETMEFHROTI,

EZEEARTEEENNTEEZERENE RLER/M LN

HEEMNAES, R4 BEEM DR BEE 4 NS NE T E(C x

REFEEATHEEETIE, Bit, YERELEEE, &

FUBNLERBER, MRIEEENNEEE, T LhBiE

HENIEMIES, 55 N3.0MRI2CHISE th L 47 55 K/ 84

HEEILD, —RERAT, WRBLHERH200pF, 100kHz

R EEEES6kQ LR B, 400kHZE A HEEE KA

1.6kQOEFBME, IMHZE AR E FE6300LF BH, H

FiREEANRBEN, EREHEEFENER, LR BHENHE

EH#)VE FEN TR A(VZ/R).

SERIMEANEF - ESHRNERET, X TEEHNEE

ETGEE, E2012C 3.005E, EEFMAXSI73A, FE

EEEWNE.

o RCRAFHA AU ERLNLEEES LFHITE,

o 2CAHLATAEHSDAFISCLL EFEBAEE NIEE
B4E, MEXPBRENALEE,

o BEMNEEFASHRENREE,

Maxim Integrated

MAX8973A
9A. =, BEEFXIAIERSR

LB REBXSTOPE MG, MAXBI73AH NI K 58 £ i

AARAERE L R AR = 5 1 58 R E 4 X (RAI0OHZE 1MH2),

AEMNBEBNRESEER, FHAIHSERXLTIE

7 2 A3 AMHZEB 4 Fr ik 89 238 E VLRI T

[RCIEE MY

MAX8I73AZ FF EMEH F 788, MAX8I73AXZHE £

FFH. MASESBENSESENET. ERENTFH.

EBE S HF FER

2CE B EH1Fer

FE9Fr 7= H12CE 28 #: mMAX8973AE — M HiE = H B th

W, ZHNESMBusSEN S FZ T HiER, 57BN

W

1) EMAEESTART (S)e5<,

2) EHLKRETE MY B UEFORE /5 80 B4 H1 S2(R/W = 0),

3) # S U AAE T RRSDAR TR B (A)o

4) EMEE—SNFHFREH,

B) ML B FE8EE,

6) EVAE—NMEIEFT,

7) M 52 BuE

8) MINEHENEHEFT, T—MSDALFBREEIE
FHEHEHBRTRSE, BIEETIEN.

9) EHl & ixkstop (P)%& ¥ Hirepeated start (Sr)&#H, &ik
PEUHHEREEHNTR LB IRE N IMHzS 18 T &
B RIESrFHE RSN IRE S RTINS,
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MAX8973A
9A. =, BEEFXIAIERSR

LEGEND

| |:| MASTER TO SLAVE | |:| SLAVE TO MASTER

1 7 11 8 1 8 o 1 < NUMBER
""""""" OF BITS

T T T T T T T T T T T T T T T T T T T

S SLAVE ADDRESS 0A REGISTER POINTER A DA'I:A.-(: AORPA | PORSr

L L L L L L L L L L L L L L L TEPY AN R N

RIWJ e

THE DATAIS
LOADED INTO THE
! . TARGET REGISTER
AND BECOMES
,,,,, P ; ACTIVE DURING

SDA }( B >< BO \ A 3 /_ THIS RISING EDGE.

ACKNOWLEDGE — Iz
*P FORCES THE BUS FILTERS TO SWITCH TO

" THEIR < 1MHZ MODE. SrLEAVES THE
BUS FILTERS IN THEIR CURRENT STATE.

1

E9. FIASF IR EEFFE

SESEERE 6) THRE—ANBESZT,
FI0FRASESSFENMY, BT ENELEZE—T  7) MIEEKETS, T—ISDALFRBHES
BREFTEAES 25, THNSSFHHREM, T HERBHSHER, BREENER,

SEREBRER, KiEstop (P)Hrepeated start (Sr), ¥ 14 8 EESWEE7, BERNE TN RS
LHERBRAN, BUERZDN, SERSERDN ST TEAE R
W 9) HE—TREMXEEHOFHAE, ENTLENER

ENZE,
1) EHLESTART (Sla - 10) EHL & iEstop (P) & Hirepeated start (Sr)&#H, ki%
2) FHEETAL MY HHEFORE 5 80 5 12 H1 AL (R/W=0) P& AHER B A A\ B 258 B 5 1MHzR & 18 T /5%
3) WU KN B ISR ARSDAR TR B (A)o &, Kifrepeated startFEFERLBANIRERZRFS
4) ENEE—IBRIFHFRIEH BIRZ o

b) MHNEFFRIEH,
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MAX8973A
9A. =, BEEFXIAIERSR

LEGEND

|:| MASTER TO SLAVE

[

SLAVE TO MASTER

1 7

1

1 8

T T T T
S SLAVE ADDRESS

0

T T T
A REGISTER

T T
POINTER X A

SDA "

RIW J

T
° DATA

—
X+ A 3

T
DATA X

T
+

2 A

8

° DATAN-1 | Al

L) T AN

NUMBER
OF BITS

NUMBER
OF BITS

NUMBER
OF BITS

THE DATAIS
LOADED INTO THE
TARGET REGISTER

SCL

spA 7

ACKNOWLEDGE —

S auaWaw

.- DETAIL:a

AND BECOMES
ACTIVE DURING
THIS RISING EDGE.

THE DATAIS
LOADED INTO THE
TARGET REGISTER

SCL

AND BECOMES
ACTIVE DURING
THIS RISING EDGE.

*P FORCES THE BUS
FILTERS TO SWITCH TO
THEIR < 1MHZ MODE.
SrLEAVES THE

BUS FILTERS IN THEIR
CURRENT STATE.

E10. EEEANFHFHXEN

Maxim Integrated
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HAFESHENE SN FT

117 7R A12CE 88 4 3 5 1728 BB X mMAX8973AE
ZNFHHHIN, ZMINAFIZCEN R IU—REI T
BEEEENINFNE NFFHR, TELSHHFR, B
FHlEEstopRh. ELFHHFESEETHNMINAT.

1) EHLIESTART (S)er<o

) EHKET R b3 FO B S 89 5 35 5 G2 (R/W = 0),
) #S UM HLIE IS R RSDARE AT R B (A)o

) ENRE—PBREFFSEIEH,
)
)

A W N

ML & F 728455t

FIRE-TBEFT,

7) MINEHIEF T, T—PSDALFEREIET VRN
EHERFFHR, éﬂEEﬁ’ﬁx&o

8) EESRSET, EERMBENRE,

9) EHl kK ikstop (P&t % 1L48 X B9SDAL FEHEE],
Bz SEANBRFVESEENRTHFSR, TAFH.

o O

Maxim Integrated

MAX8973A
9A. =, BEEFXIAIERSR

B
E2Fr 7= A12CE 88 F MMAXB9I73AEE — M 48 =2 5 B
W, EHLSSMBUSHISE 8955 S B B Fl, HF 1

W

1) FEHEZESTART (S) &<,

2) FEHLEETALMAN IR E 8 532 5 6L (R/W = 0)o
) 1S EIMAIE IS R AR SDAR TR Z(A)o

) FEWKRE—ABEFFRIEE,

) M EFHFREES,
)
)

a b~ W

FH & iEstart (Sna<o

F A& E 7SI AL HEFOBE ST A9 3235 AL (R/W = 1)0
8) I U HIMIIBISHRSDAKRERN &,

9) HIUMNBFFRIEEHIETE N B NS EIEEE R,
10) FHEZIEIENZ (Ao

11) W& #Estop (P) &4 SHrepeated start (Sr) &4, &%
PEUHHBELEHANEBZIZEENIMHZE K8 T1EE
i 7’;ZL_repeated start& 4 R LA RE B RES
uﬂt

SEE, MAX8973AE &k # Ugstop (P)IY, HEEFBIEHE

{1 40x00, 408 7E % i%stop (P )Fl;#’%ﬁa‘%OxOO, o Bk i

NEBHBIESE,

~N O
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9A.

MAX8973A

=1, BEEFXEERS

LEGEND

|:| MASTER TO SLAVE

[

SLAVE TO MASTER

1 7 1.1

8 1

NUMBER
- OF BITS

T
SLAVE ADDRES 0
1 1 1 1 1 1

T T T
REGISTER POINTER X

RIW J

8 1

NUMBER
OF BITS

T T T T
REGISTER POINTER n

8 1

NUMBER
AT OF BITS

T T T T T
REGISTER POINTER Z

THE DATAIS
LOADED INTO THE

TARGET REGISTER
AND BECOMES
ACTIVE DURING
THIS RISING EDGE.

THE DATAIS
LOADED INTO THE
TARGET REGISTER

AND BECOMES
ACTIVE DURING
THIS RISING EDGE.

ACKNOWLEDGE —

¥a!

E11. FAZFDFEHEIENDRE L F 78

LEGEND

|:| MASTER TO SLAVE

|:| SLAVE TO MASTER

*P FORCES THE BUS FILTERS TO SWITCH TO
THEIR < 1MHZ MODE. SrLEAVES THE
BUS FILTERS IN THEIR CURRENT STATE.

1 - I7I . 1.1 I ? I 1.1 . ? . 1.1 . |8| I 1 1 <_gLF”\é|BTESR
S SLAVE ADDRESS 0[A REGISTER POINTER X A |[Sr SLAVE ADDRESS 11A DATAX nA| PORSr
L L L L
RIWJ R/WJ
E12. FIFEEF BN EEE DT 7L
Maxim Integrated 39



EEIEN ST

B3 RARESFTHESHAMIN, BENLERE, @M

MRRERESHIEN, ZHNEFEZTHIEM, HE

VRSB EN ST EIEN, XX ENZ(nA)Fstop (P), 4

RiEH, ESEERSEHAMNNT.

1) FEHMEZESTART (S)5<,

2) EHEERTAMYLHUEFORE 58 B2 $ 6L (R/W = 0),

3) #F U B MAYLBIT R {RSDAR TR Z(A),

4) EHEE—NSNFFRIES,

5) MR EZFEFRIES,

6) EHLALiEstart (SNE<,

7)  ENEETRL A M3 FORE T R HI A2 (RW = 1), 3
RTCitH F 77888, EREHEABITNSHESEIEE
HEHBhE R,

MAX8973A
9A. =, BEEFXIAIERSR

8) WIUBIMVBI R ARSDAR TR E(A)o
9) HIUMYIGTFRISHIEE M B NS EIREE 22,
10) ENEKENEA), mMMHIRTHEEKE L HBIE,

1) EESBIE10, EEABEFIRAE, BERIRE—
MIEFZTE, TVNLALEENENA), RRHFE
= EREE,

12) EH % i%stop (P) & #Sirepeated start (S &4, &%
stop (P)&HHAERLHANREZIRE A IMHZE KB
TEEE, RESI&EFRLHNRESRE YR

SR, MAX8973AE K # stop (P)BY, HFFHRIEFHE

fI50x00, IR & i%Estop/FiEMEFF2E0x00, T HITIU

EHBIZEG,

LEGEND *P FORCES THE BUS FILTERS TO SWITCH TO
THEIR < 1MHZ MODE. SrLEAVES THE
‘ |:| MASTER TO SLAVE | |:| SLAVE TO MASTER BUS FILTERS IN THEIR CURRENT STATE.
1 < NUMBER
1 7 11 8 11 7 11 8 OF BITS
S SLAVE ADDRESS 0A REGISTER POINTER X A|sr SLAVE ADDRESS | 1A DATAX Al oo eoe
RIW J RIW J
1 < NUMBER
8 1 8 1 8 OF BITS
XEE DATA X+2 A DATA X+2 A DATA X+3 Al oo eoe
1 1 < NUMBER
8 1 8 1 8 OF BITS
XK DATAN-2 A DATA -1 A DATAN nA| PORSH

13, ELFEREF FEXEN

Maxim Integrated
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HMIEHSHE R L T S143.4MHz

EAFF R A BUEHS T R ML, HSTHER 21 &

2 TR BB IA3.4MHz, BUEHSE R B T -

1) MBS E TMHzsR ER S 4 R BT A T

2) EHAESTART (S5,

3) EHEIXSHM EHLLIE0b0000 1XXX, EH 1 0bXXXA I %

£,

W FHE ALK 3£ 3E R E (NA)

5) W7, THUGH B EE MK E SKIAMHZIFFRITES
BB RE,

THTESNTEE /S BIE, EIKikstop (P), Kk

stop (P)&HHE R R H A TE K 2R B H 1 MHz s 518 TE

EEE,

12CE ¥ E 28 (WDTMR)
MAX8973AR A35msE 110 E BF 88, HI2CHR &S,
ENHENBERIPCREN, BT CONTROL2Z 77588
HWDTMREL B 1, EREILCEITBENSE,

1 8212CE 117 % BY 22 6%, 12C START® 2 fil & & 69 22,
SCLEA T B3R ERI2CE T BT 88, 12C STOPSH S E L
FO#EF EES3E,

TTFIRRE

WANBE

MAX8973AMI B B EFEIOUFMAZTEBEE, 81K

ANBELFREBFREHZHRIK, ETWABRINERNK
730603 (EIA)/1608(~H)HE KR, URHEBNERLER,

£

MAX8973A
9A. =, BEEFXIAIERSR

HAFEMNBET HHBLXELZL, ATEMINAB (JEERAB)
ZEEEPGAC (JRERB7F1C7), BHEMINAB (IRERA4)FZBEE
PGB (J£ERA1. B150B2), CA#HMINC (JEEDAFID5)ZEE
PGAC(1£EkB7401C7),

HWHER

MAX8973AR E A MBS, MUiREHinsE T, ¥
PR Y £ 28 B 3 AT B A B () k) e R ) BR RO B d 0
o M AT ERSI 01 3B L H ) &Y 8B K Bk & A R & /)
W A (EH).

(Lx(%sTER))
2xVproop *(ViN—VourT))

Cour 2(

R, CouT= BHERBHER, L= SMHERK, IsTep
= BHEAEBEET, Voroor = MB T HE M BEEKE,
ViN = IABIE, Vour = it BE, ZITEEHEEREK
EREN, FEENRNERBERT, ITRZHRIT, &
HHBERES LT EERO% N B,

AT ERR R H B Es Ed

(Lx(®sTEP))
2xCout xVour)

VSOAR = (

TRAHZTAEZ K, BWESHEDEH0805 (EIA)/2012 (2~
#)22uF X6REHF, THENF /AR ETII ML BE,
—PHERSHN, WRKRIHER, HRINADE
MBS E DT B A N21E, ¥ RMAX8973AR % I TR
BE R Rz i BB A BISE 0,

LEGEND

‘ |:| MASTER TO SLAVE | |:| SLAVE TO MASTER |

1 8 1.1 8
e ACTED AANE | ANY READ/WRITE PROTOCOL ANY READ/WRITE PROTOCOL
S . HSI MA?TEI? CO.DE . nA | Sr FOLLOWED BY SR | Sr FOLLOWED BY SR Sr | ANY READ/WRITE PROTOCOL | Pl oo 0@

<—— FASTMODE >

HS MODE

»<«— FASTMODE —»

E14. BUEHSE

Maxim Integrated
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AR

MAX8973ATE HI R B Z B B A X EDCRMIE I, M HRAK
BIMAX8973AH T | £ 45 & #9 88 B AIDCR# 17 7,
HPDCRESEE T BRNDCRIUBREGHGHERZ
B85 AT, BN ERADCRAER HEIE R RIERFE,
FE8ATA AT — FRAMAXBI7TIAM B RS ¥, X FHED

BRRIIR, ESEMAXBI7IEVIFMEIR,

MAX8973A
9A. =, BEEFXIAIERSR

MAX8973AR £ F ILFZ BBk 837, S48 = 8] B9 BB R B 37
BERAEE LBUATHEDCRIMIEEREE,
ERZEEEBRANBNNERTUREEF SN ERH
EE, TR ERNIEN B REEH LS B iIElectrical
Characteristics3k F BIEERKEN R KB, HRBRH
BE TS HIRTUEE B EMAXSI73AM & AFUHEARMS#

Bifto

EBtERE
F11. MAX8973 ik BUIERE
PARAMETER
PART DEFAULT | DEFAULT SOFT- DVS SLEW | I2C SLAVE
NUMBER I L DCR START/STOP
OUT_MAX Vour |Vour pvs| IDEAL RAMP RATE RATE ADDRESS
MAX8973A 9A 1.0V 1.2V 0.68uH 27mQ 20mV/us 50mV/us 0x36/0x37
Firas
SirasBst
REGISTER | REGISTER | DEFAULT BIT7 BITO
ADDRESS NAME CONTENTS | (MSB) BIT6 BITS BIT4 BIT3 BIT2 | BIT1 (LSB)
0x00h VOUT 0x3Fh EN VOUT[6:0]
0x01h VOUT_ 0xDFh RSVD VOUT_DVS[6:0]
DVS
0x02h CONTROL1 0x02h SNSEN | TPWM_ FSR_EN | AD_EN | BIASEN FREQ RAMP [1:0]
EN SHIFT
0x03h CONTROL?2 0x1Dh RSVD | WDTMR | ENPD_EN | RSVD CE’?‘(;:]’V 'ND[L:_%IOR
0x04h CHIPID1 0x80h DIETYPE[7:0]
0x05h CHIPID2 0x14h DASHI[3:0] | MASK REV[3:0]
Maxim Integrated 42



MAX8973A
9A. =, BEEFXIAIERSR

SiFEesIFELMiR A
VOUTEH 788
FEELR VOUT
b HiE 0x00h
SR MAX8973A: 0x3Fh
E3il) /5
TR Ve UVLOS #  i7 Bd 2 fir
fi 2R BiEA BRAE
HIn B (AL (S ENS| BIHHTIB B 31 IR 1E)
7 EN 0 = HH4R 38 %A 0b0
1= BEIERITH
B EIRE
0x00 = 0.60625V
0x01 = 0.61250V
0xOF = 0.70000V 0b011 1111
6:0 V[gg]T 0x1F = 0.80000V (1.0V)
' 0x3F = 1.00000V (MAX8973A)
0x47 = 1.05000V
0x5F = 1.20000V
0x7F = 1.40000V
VOUT _DVSZHEsE
FEELR VOUT_DVS
b HiE 0x01h
SR MAX8973A: 0xDFh
el /5
TR Ve UVLOS #4  i7 BY 2 fir
fi 2R 8RR ZRAE
7 RSVD 1R 0b1
1t R 4%
0x00 = 0.60625V
0x01 = 0.61250V
0XOF = 0.70000V 0b101 1111
6:0 VOL[’; B]DVS 0x1F = 0.80000V (1.2V)
: 0x3F = 1.00000V (MAX8973A)
0x47 = 1.05000V
0x5F = 1.20000V
0X7F = 1.40000V

Maxim Integrated
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MAX8973A
9A. =, BEEFXIAIERSR

CONTROL1& 7585
BHFEER CONTROL1
b 31k 0x02h
S4ME MAX8973A: 0x02h
E3il) /5
IR Vee UVLO S B4 K i B9 &
fiz 2R BiEA BRINE
AT A 1 B
7 SNS_EN 0 = - FTik i B B, 0b0
1 = fEEETIRAS T B K
BHIPWMEE T (g8
6 FPWM_EN | 0= fAHBERKETN, SaIMBBEOPERERAPWMER, 0b0

1= T &G TR APWMER,

BERAATHIRRERE

0 =Hy i BEMERES, BUSRERE B, 8N8ET BEMRAMP1:01&E #3&E &
5 FSR_EN TR, EEEFHPWMER, FrINIF AR ERBREE L ESNRESE, 0b0
1=f BETEN, SIEREEH B, HN69ET BEMRAMPT0IRRE H#E X
TR, BEaRsMSARBEREL EENEE, NuREEBE,

W E B ERE
4 AD_EN 0= ENMEBFE, ZIE1000% B BE, 0b0

1=ENAREFEE, 10005 HE EFE,

FREERERKRE, MEEHLBEFIHETHIEN, BIASENL5BIASENS|
HATIBE 5" Bk,

0= EFEHLEEES, REF. BIASE XM, BEhIEIRAH240us (#EE),

1= B#IFEEEHEEN, REF. BIASEITH, BRIEIRH20us (H£EE),
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11 = BB BB EERH200mV/us, DVSIERH200mV/us.

3 BIASEN 0b0
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MAX8973AEWI+T 1.0V/1.2V 9A 28 WLP
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WERENHEINEEENEEGR(GMNER), E&Eifchina.maximintegrated.com/packages, 515, HERMDH +" “#"5 "
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HEXRR HERD MRS REBRRS
28 WLP W282B3+1 21-0627 2 JL B %£101891

COMMON DIMENSIONS

MARKING A 0.64 +0.05
PIN 1 E Al 0.19 :0.03
INDICATOR : s a2 0.45 REF
A Al A3 0.025 BASIC
* AAAA i J—i b 0.27 +0.03
DI 1.20
l El 2.40
e 0.40 BASIC
TOP VIEW SIDE VIEW SD 0.20 BASIC

SE 0.00 BASIC

DEPOPULATED
PKG. CODE MIN MAX MIN MAX  BUMPS

W282B3+1 3.20 3.23 2.00 203  NONE

SE
4T .
B NOTES:
D 1. Terminal pitch is defined by terminal center to center value.
D OOOd)OOCF 2. Outer dimension is defined by center lines between scribe lines.
cl OOO0O0O00O0O . 3. All dimensions in millimeter.
5] OOO0DQOOO] 4. Marking shown is for package orientation reference only.
Al OOODOOO :(—( 5. Tolerance is £ 0.02 unless specified otherwise.
‘ 6. All dimensions apply to PbFree (+) package codes only.
123 45 67 @ 7. Front - side finish can be either Black or Clear.
b
9 0.050) [©|AB
maxim
integrated.
TITLE
PACKAGE OUTLINE, 28 BUMPS
BOTIOM VIEW WLP Pkg. 0.40MM PITCH
APPROVAL DOCUMENT CONTROL NO. REV. 1
- DRAWING NOT TO SCALE - 21-0627 A
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