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MAX5058/MAX5059

A AR [7] 25 2 BX B 25 A

RIERERFERIC

ABSOLUTE MAXIMUM RATINGS

V410 GND oo -0.3V to +30V
PGND to GND 0.3V to +0.3V
COMPV, VReG, VDR, TSF to GND -0.3V to +14V
All Other Pins to GND

VREG Source CUIMENt .....ccoooviiieeiiiiieecee e 50mA
COMPV, RMGU, RMGD, TSF Sink Current ... 30mA
VP10 GND ..o -0.3V to +6V
VSO, CSO Source/Sink CUMreNt ........cccooviiiiiiiiiiiiiis +5mA
SFP Source CUIMENt ..o 5mA

QREC, QSYNC Continuous Current...........cccccooioreiiieenn 50mA
QREC, QSYNC Current < 500ns
Continuous Power Dissipation (Ta = +70°C)

28-Pin TSSOP (derate 23.8mW/°C above +70°C). ....1905mW

Junction Temperature ...........ccceeiiiiiiiiiiiiecce +150°C
Operating Temperature Ranges
MAXB058EUl, MAXB059EUL ... -40°C to +85°C
MAX5058AUl, MAX5059AUL.........coviin -40°C to +125°C
Storage Temperature Range ...... -65°C to +150°C

Lead Temperature (soldering, 10S) .......cccccoevviiiiiiiinnns +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.

ELECTRICAL CHARACTERISTICS

(V+ = +12V, GND = PGND = 0, VDR = VReG, CasyNC = CqRrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|ReF =
Vysp = 1.785V, CyReG = 2.2uF, Cyp = 1uF, Ccomps = 0.1uF, Cspp = 68nF, Ta = TmIN to Tmax, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
MAX5058 4.5 28.0
Supply Voltage Range V+ Vv
MAX5059 9.3 28.0
Quiescent Supply Current Q 25 5 mA
Switching Supply Current Isw fsw = 250kHz at BUFIN MAX5058 45 mA
MAX5059 6
IRer: REFERENCE CURRENT OUTPUT
Reference Current lIREF VIRer = 1.785V 49.2 50 51.1 pA
Reference Current Variation AlIREF VIRer = 0.5V to 2.5V -0.1 +0.1 %IV
Reference Voltage Compliance Guaranteed by reference current variation 05 o5 v
Range test
VREG: LOW-DROPOUT REGULATOR
Regulator Output VVREG IVREG = O to 30mA MAX5058 475 S 525 v
MAX5059 9.4 10 10.6
) ) MAX5058, V+ = 6V to 28V 25
Line Regulation mV
MAX5059, V+ = 11V to 28V 25
MAX5058 X/;E;f;/ém N 200 350
Dropout VDROP Ve—oav mV
MAX5059 IVREG = 3 (’Jm A 200 350
VP: INTERNAL REGULATOR
Regulator Output Setpoint Vyp lvp = 0 to 5BmA 3.8 4.3 \
ZC: ZERO-CURRENT COMPARATOR
_lz_l’e]:g:gglr;ent Comparator VzCTH Ta = +25°C +3.5 +5 +6.5 mV
éirr?:;turrent Comparator Input Izc 25 405 UA
2 NAXIV
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +12V, GND = PGND = 0, VDR = VReG, Casync = Cqrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|RrgF =
Vysp = 1.785V, CyReG = 2.2uF, Cvp = 1pF, Ccomps = 0.1pF, Csrp = 68nF, Ta = TMIN to Tmax, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Zero-Current Comparator Input Vo 04 5 v
Range
R Bk . .
Propagation Delay 2C I%W ZCTH g
BUFIN: SYNCHRONIZING PULSE INPUT
BUFIN to Output Propagation BUFIN rising to QREC rising or QSYNC

tpd . 40 ns
Delay falling
BUFIN Input Current IBUFIN -1 +1 pA
BUFIN Input Capacitance CBUFIN 10 pE
BUFIN Input-Logic High VHBUFIN 2.4 \
BUFIN Input-Logic Low VLBUFIN 0.8 V
MARGINING INPUTS
RMGD Resistance RrMGD | Sinking 10mA 6.5 11 Q
RMGU Resistance RrMGU | Sinking 10mA 6.5 11 Q
MRGD Input-Logic High VHMRGD 2.4 Vv
MRGD Input-Logic Low VLMRGD 0.8 Vv
MRGU Input-Logic High VHMRGU 2.4 Vv
MRGU Input-Logic Low VLMRGU 0.8 Vv
MRGU, MRGD Input Resistance | MRGD: 40 kQ
RMmRGU
RMGU, RMGD Leakage Current IRMGU. -100 +100 nA
IRMGD
DRIVER OUTPUTS
QREC, QSYNC Peak Source IQREC_SO, 2 A
Current lQsYNC_SO
QREC, QSYNC Output-Voltage VQREC_H, | Measured with respect to MAX5058 75 150
: _H, ! mV
High VQSYNC_H | VVDR, sourcing 50mA MAX5059 75 150
QREC, QSYNC Low-to-High tPOLH Carec = Casync =0 30 ns
Delay Time CaRec = CQsYNC = 5nF 70
QREC, QSYNC Peak Sink Current | |QREC-SI 2 A
lasynC_sl
A MAX5058 50 100
QREC, QSYNC Output-Voltage VQREC_L, Sinking 50mA mv
Low VasyNC_L MAX5059 50 100
QREC, QSYNC High-to-Low POHL Carec = CasyNc =0 40 ns
Delay Time CaRrec = CQsyNG = 5nF 70

M AXIN 3
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MAX5058/MAX5059

A AR [7] 25 2 BX B 25 A
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +12V, GND = PGND = 0, VDR = VReG, Casync = Cqrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|RrgF =
Vysp = 1.785V, Cyreg = 2.2uF, Cyp = 1pF, Ccomps = 0.1uF, Csrp = 68nF, Ta = TmIN to Tmax, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
ERROR AMPLIFIER
Inverting Input Current lINV -50 +50 nA
Error-Amplifier Input Range VINV 0 25 \
Error-Amplifier Input Offset Vos Icompv = 100pA to 5mA -5 +5 mV
E(r)rv(\)/r-Amphﬂer Output-Voltage Veowpy | lcompy = 5mA 200 mv
Error-Amplifier Unity-Gain BW GBW Rcowmp = 220Q, Icomp = 5mA 1.3 MHz
Error-Amplifier Voltage Gain AvoL Rcompv = 220Q, Icomp = 5mA 80 dB
Error-Amplifier PSRR PSRR 60 dB
g%l\frf’(\j/ Output Resistance to (Note 1) 1 MQ
REMOTE-SENSE AMPLIFIER (RSA)
VSN Input Current VSN -100 +100 pA
VSP Input Current lvsp -20 +100 pA
Input Common-Mode Range -0.3 +3.8 \
Input Offset Voltage VosrsA | lvso = -0.5mA to +0.5mA -4 mV
Output Impedance 8 Q
Amplifier -3dB Frequency lvso = -0.5mA to +0.5mA 1 MHz
Remote-Sense Amplifier Gain GRs lvso = -0.5mA to +0.5mA 0.9925 1 1.0075 VIV

CURRENT-SENSE AMPLIFIER (CSA)

-0.3V <VesN £ +3.8V,

CSN Input Current IcsN 0.3V < Vogp < +3.8V -150 +150 pA
CSP Input Current Ilcsp -0.3V < Vesp < +3.8V -40 +150 PA
Input Offset Voltage Icso = -500pA to +500pA (Note 2) +20 +25 +30 mV
Current-Sense Amplifier Gain Gcsa Icso = -500uA to +500pA 19.8 20 20.2 VIV
Input Differential-Mode Range 100 mV
Input Common-Mode Range -0.3 +3.8 \
Output-Voltage Level Shift Vis (Note 2) 0.415 0.570 \
Output Voltage Range VesomiNy | Icso = -500pA to +500pA 0.1 3.0 Y
Amplifier -3dB Frequency f-30B Icso = -500uA to +500pA 50 kHz
SHARE-FORCE AMPLIFIER (SFA)

Sink Current 60 uA
Source Current 500 pA

4 MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +12V, GND = PGND = 0, VDR = VReG, Casync = Cqrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|RrgF =
Vysp = 1.785V, CyReG = 2.2uF, Cvp = 1pF, Ccomps = 0.1pF, Csrp = 68nF, Ta = TMIN to Tmax, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
CURRENT-ADJUST AMPLIFIER (CAA)
Transconductance 500 AN
gzrr:wgn(;on-Mode Input Voltage 0.45 255 v
Output Voltage Range 0.85 2.75 \
Offset Voltage Ta = +25°C 20 42 65 mV
Open-Loop Gain 72 dB
CURRENT-ADJUST VOLTAGE-TO-CURRENT CONVERTER
Input Voltage Range 0.75 2.75 \
Input Voltage Offset 1.25 \
Output Voltage Range 0.5 25 \
Transconductance 1.15 AN
\l\//l;z?um Current Adjustment 138 15 166 LA
THERMAL SHUTDOWN
Thermal Warning Flag Level When TSF pulls low +125 °C
Thermal Warning Flag Hysteresis 15 °C
Internal Thermal-Shutdown Level +160 °C
::/Zgigizrarmal Shutdown 15 oC
TSF Maximum Output Voltage ITSF = 5mA 120 mV
TSF Output Leakage Current 0.1 pA

Note 1: Output resistance to ground used for unity-gain stability.
Note 2: Vcso = Gesa(Vesp - Vesn) + Vis.

M AXIN 5
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MAX5058/MAX5059

A AR [7] 25 2 BX B 25 A
RIERERFERIC

B TEHFIE

(V+ = +12V, GND = PGND = 0, VDR = VReG, CasyNC = Cqrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|Rer =
Vysp = 1.785V, Vcomps = 0.5V, CyReG = 2.2uF, Cyp = 1uF, Ccomps = 0.1uF, Csrp = 68nF, Ta = +25°C, unless otherwise noted.)
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BT T 451 (42)

(V+ =+12V, GND = PGND = 0, VDR = VReG, CasyNc = Cqrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|ReF =
Vysp = 1.785V, Vcomps = 0.5V, CyReG = 2.2uF, Cyp = 1uF, Ccomps = 0.1uF, Csrp = 68nF, Ta = +25°C, unless otherwise noted.)
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MAX5058/MAX5059

AT A B9 5112 [5] 25 2 i B s 25 i
RIZRERRIEFIC
AIVT 151 (22)

(V+ = +12V, GND = PGND = 0, VDR = VReG, CasyNC = Cqrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|Rer =
Vysp = 1.785V, Vcomps = 0.5V, CvReG = 2.2pF, Cyp = 1uF, Ccomps = 0.1pF, Csrp = 68nF, Ta = +25°C, unless otherwise noted.)
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vs. TEMPERATURE (MAX5059) vs. TEMPERATURE vs. FREQUENCY
60 T T L o . 10 i
58 fow = 250kHz—2 0014 |- Vvsp=1785V 2 5 g
56 : 2 0 g
= 0.013 / N :
54 & /1 5
_ 59 = 001 v — 10 \
z z N 8 \
= 50 S 001 = 15
48 A 3 0010 A 2
= Y L/
46 25
= 0.009 > 1 ©
0008 24 )
42 % 35
40 0.007 40
402510 5 20 35 50 65 80 95 110125 40-25-10 5 20 35 50 65 80 95 110125 0 01k 1k 10k 100k 1M 1OM 100M
TEMPERATURE (°C) TEMPERATURE (°C) FREQUENCY (H2)
CURRENT-SENSE AMPLIFIER (CSA) GAIN CSA INPUT OFFSET
vs. TEMPERATURE vs. TEMPERATURE
204 T . 2.1 .
2003 |- Vesp=100mV g 20 \ .
g 249 g
2002 = g =
= £
< 2001 Sy = 247
= ~ D 246
5 2000 — = N
B 5 \\
& 1999 g 244 =~
19.98 243
242
19.97 "
19.96 240
402510 5 20 35 50 65 80 95 110125 402510 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C) TEMPERATURE (°C)
CSA GAIN ZERO-CURRENT COMPARATOR THRESHOLD
vs. FREQUENCY vs. TEMPERATURE
30 - 540
2% ]
N : 535 /i”’
20 E 2
= — 530 =
15 \ €
_ \ S 525
g 10 =]
= 5 B 520 /|
<T ==
3 0 =
=515
5 S P
510 v
-10 /
505
15 7
20 500
001 01 1 10 100tk 10k 40 -25-10 5 20 35 50 65 80 95 110125
FREQUENCY (Hz) TEMPERATURE (°C)

8 MAXIW




A FH BB 50 [a] 25 Z i DK 525 7
RIBEXREFEFIC

AT EFFI1E (4E)
(V+ = +12V, GND = PGND = 0, VDR = VReG, CasyNC = Cqrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|ReF =
Vysp = 1.785V, Vcomps = 0.5V, Cyreg = 2.2uF, Cyp = 1pyF, Ccomps = 0.1pF, Csrp = 68nF, Ta = +25°C, unless otherwise noted.)
CURRENT-ADJUST VOLTAGE TO CURRENT-

ZERO-CURRENT PROPAGATION DELAY SFA AMPLIFIER MAXIMUM CONVERTER ADJUSTMENT RANGE
vs. TEMPERATURE SINK CURRENT vs. TEMPERATURE vs. TEMPERATURE
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& 19. 3.3V #E fi i HY R0

15 01 6 HL U (48 VR FR BT A L JE)

&l 20. 3.3V #E K Hi BT B DI FE T 01 56 HL T (48V FRFRFTA HLJE )
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MAX5058/MAX5059
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- R20 = R26 = R36 = 0Q R20 = R26 = R36 = 0Q

ILoAD
1 10A/div
" Vour 1ms/div
50mV/div

ILoAD
i : | 10wy
20ms/div

2us/div
&l 23, +48V FRFKHA FI# 53 36 Lo T HY Fii 1 HL 1 20 [ 24, 4 4% 5 4% =2 il B0 S0mQAZFARS, TAFL L (10A/ 1)
(7 BT = 20Mhz) ] A B G
5 E BHIEE
TRANSISTOR COUNT: 1762
TOP VIEW PROCESS: BICMOS
zcp [1] ’ 28] asyne
one] FTTTTTTTT [27] PanD
GND [3] [26] aReC
SFN [4] [25] voR
sip[5] | MAXIM ;o) gy
MAX5058AUI
comps [6| ¢ maxsosoaur | [ 23] vees
15 [7] [22] v
MRGU [8 ] [21] v
MRGD [9 | 20] csp
RMGD [10} [19] csn
RMGU [11] 18] cso
s [12] [17] vsp
compv [13] [16] vsn
NV [14] [15] vso
TSSOP
CONNECT EXPOSED PADDLE TO GND.
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A FH B A9 812 [2] 25 2 i B 5l s #

RIERERZEFIC

#HEEE
(A Wk o ) 38 2 1 n] RE 5 dn B A B AR S TR) . AR IR I dn B 9 3 2B ST A5 JEL 1 U7 7] www.maxim-ic.com/packages -)
[
1.001— X i
3_1 1 100 [ COMMON DIMENSIONS é
% [ MILLIMETERS INCHES
- ” ” ” ” ” ” ” L v, MAX, MIN. MAX. ?
1.00 ' A - 110 - 0043 £
@" _1 | Al 0.05 015 0.002 0.006 z
u b v a2] 085 095 033 | 0037 S
o [ ot9 030 | 0007 | oot 3
EXPOSED | bt | 019 025 | 0007 | 0010
N c | 000 | oz0 | o0oo4 | ooos
DIE PAD ci | 0090 | 0135 | 0004 | 00053
|_| |_| |_| | [D | SEE VARIATIONS | SEE VARIATIONS
N E | 430 450 | 0169 | 0177
I VEV SEE BT VIEW e 065 BSC 0026 3SC
DETAIL A H | ees | eso | oeas | 02se
AL _\ ¢ L 050 | 070 0020 | 0028
|— 1 N | SEE VARIATIONS | SEE VARIATIONS
A (BB 2 (7 . rec Y | 285 315 0112 | ole4
» T [ 0 8 0° 8*
SIDE_VIEY END VIEW JEDEC VARIATIONS
MO-1S3| N MILLIMETERS INCHES
o NIN. MAX. MIN. MAX.
e ol ABT-1 |14 D | 490 5.0 0193 | o201
X | 295 | 325 | oue | oies
P NG with [ — ABT 16D | 490 510 | 0193 | oeor
PLATING| I X |_ess 315 oi12 | o424
0. 35&%_ — a4 e ACT 20 D | 6.40 660 | o252 | o260
| L |_ BASE | L7 | X_|__4.00 434 | 0157 | o471
METAL - AET 28] D | 960 980 | 0378 | 0386
X | 535 | 565 | oo | oeee
LEAD TIP DETAIL
NOTES:

O “N” REFERS TO NUMBER

DIRECTION INDICATED.

1, DIMENSIONS D AND E DO NOT INCLUDE FLASH.
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.5mm PER SIDE,
3. CONTROLLING DIMENSION: MILLIMETERS.
4. MEETS JEDEC OUTLINE MO-1S3. SEE JEDEC VARIATIONS TABLE.

THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE.
ZEINE IS DEFINED BY TWO PARALLEL PLANES. [ONE PLAN
DATUM [-C-); THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-]

OF LEADS,
. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002"

THIS TOLERANCE
E IS THE SEATING PLANE,

BRALLAS SN /AN XI1/VI

PROPRIETARY INFORMATION
LS pACKAGE OUTLINE, TSSOP, 4.40 MM BODY
EXPOSED PAD

APPROVAL DOCUMENT CONTROL NO.

REV.
21-0108 c |
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