B C D E F
V33
| J2
NC
R25 % R27 % R28 % Ne o2 ©
100k 100k 100k x olo
61010
[PMB_ALERT] PV CNTL g‘OLO
(Sheet 3) R23 51O
[CH3_SENSE+ V\/1\fk PIB_CLK [PMB_DATA e 1
10 = =
differential pair 1%%?< Cc20 =— VW [cH2_sense-] R:'1’6M = PMBue
(Sheet 3) R38 470pF __470pF 100K R37 ) ) )
CH3_ SENSE— N1v0 =T C15 R22 differential pair PM Bus communications
1k =
R43 VWA CH2_ SENSE+|
[CH4 _ SENSE+ VWA R21 (Sheet 2)
1k
. . . R41 1 10
difersptial poir L, leks S v o _spe ]
- 470pF 1o0k 126 %
[ove._sense-] % = C10 R20 differential pair S . 4|1 . 1
R10 1K | 8 7<201 7<202 7<203 2
VWA CH1_SENSE+ 5 1000uF 1000uF 1000uF
R2 133k R19 (Sheet 2) N J1
S . main 5V Power Input
2.49k —
[OUT_AVE_CH4) e Optional input
foUT_AE_Gis)  RTT V|85 |8|8,8]5) 8|83 3|85 (8|2 ptional inp
= — ° DM ETMNMO—~ < MOMFTEMMANN— — —
[louT_AvE_cH2) R12 249 O DQOQOELX-=Lcacaocacadg c18 C25 capacitors for
I0UT_AVE_CH2 b .
SV 249k 259933083353 055335 T o T holdup / damping
X X . .
2.49kl : 332 48 16V 4 10mm dia. thru hole 2
. CS4A I ™ Agnd2 L
13 0.o1aF Cl1==  C9 == 210534 £E 8PGap-4Z. i
0.01uF @.01uF @.01uF 3 |cann G 3 vss/z 46 C7, C17 near U1 pin 46 R45 added in series with C14
4 \4‘ 45 to prevent U2 from oscillating.
b Y4 Y4 _ 15 Vinton V33D 44 1\V33 C6 near U1 pins 44, 45 U2 170mW
1 1 1 TH6 Temp1/AuxADC1 V33DI02 vas_a C8 near U1 pin 7 1057693308V
= 7 [ remp2/Auxanc2 Dgnd343—_|_ = NN 1oy — B
7 l33DI01 VID1B L = " o c14J~ . GND § c4
S5 = == =
ON Dgnd1 VID1AF——VID14] R99 c17- c7 R45 NC/FB EN 0.1uF
R49 10k [vip1A R65 10k = 2.01uF 0.01uF
== Mo lo"08 451:A4 1 nRESET Ut JTAG_ nTRST ;g 470F | @.01uF M 16V
D18 7 ey,
Rs? Mok woic) 1S1:B3 JTAG_ RCK UCDI244RGC VID4C/JTAG_TMS—-38 REE 10K= 02 | c5 1
=5y Mo o8& {S1:C FLT1A Syncln/JTAG_ TDI = 0.01uF B
W toos IS1:D L 022 12 \ip1s VID4B/JTAG_ TDO[2—(vioss] &
[FAULT_CH2 )y —— S FI T2A VID4A/JTAG_ TCK[-28
= = 14 \ip2s VID4SF35—(vinag] =
PMB_CLK— 2 PMBus_ Clk FLT4AFA
puB_oATAI—E|PMBus_ Data VID3SF22
R53 10k Lo 5292
RO4 MOklvb2e)— , - 7 looio 8 = 3
R5 Ok [ibzc)— 5 o : o < © Layout plan for UCD9244 & related circuitry:
I S2:C < 5 5 =9 o ,
RS WOk e —os |S2:D SosgsaZ55922%9xs2g Top & bottom layer: Signal traces
$020383355522823238 Layer two: ground plane
. O>o0>0>0dbkoaad>>>> layer 3: Analog ground (GND2) near near UCD9244
Rap 51 DZ2IRINIRRIRICANIRRS M to pick up all analog connections
PWM_CH1 =[S and V33 near UCD9244 and more main ground elsewhere
M| = |x E ol g o]l P .
R46 51 5 4118/ = é 2|8 if inner layers needed for signal traces
R57 10k ON PHY_cre W gl gl %I == use layer 3, not 2
o0 . R47 51 VID2A g = Generally: most critical to get
R5€ VMoK S3:A ; . L —
[vosB)— , S3:B (Pwm_cH3| VWA filter caps close as possible to respective pins
R5M0k [vipsc)— 5 oo s3.¢ R48 51 v All grounded pins to be tied directly to U1 powerpad
R6 WOk 4o S3:D (PwM_cha VW and have a feed thru close by to layer 2
This page started with Ed Jung’s HPA397E1 rev E1.@8 board
Tested Oct. 20, 2010
[VINMON ?
o c19 . ~ See Test and Thermal reports Texas Instruments
R61 10k Loy i @.1uF =~ 10k 13.7k i ¢
R6 Ok [vo#s)— , > S4:A 16V Title
R63V Yok [roro) o/ S4:B UCD9244 / UCD7231 / CSDxxxxxQx 4 Outputs
3 o2 —9S4:C
Rsm ok o s JaaD i 1 TP2 TP3 TP4 ) Size | Number Rev
Y 1 Y Digital Control / Bias c PMP5879 A
L = pate  October 20, 2010 | prown by Josh Mandelcorn
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0.5V + 80mV/A of channel current

at 25 degrees C and

about 0.5V + 100mV/A

at 100 degrees C

for 220nHy with 2.5m0Ohm at room temp.
and 607 divider R105

Right side of Rx@9 must tie to vin very close to Qx@1 drain

FAULT_ CH1

Voltage sense lines are to
R1G9 1.5k be routed as a differential
VWA H
- Vin 5y TP102 pair, ke'ep path far away from
A D10 SRM32ERGTCA76KETS ) gote drlvers, Ux@1s
MBRO530TxG c cle7 c1e9 clie main switches, Qx@1s and
Channel 1 0 < [ o [+ ¢| D101ygRe530TXG = 47uF = 47uF == 0.1uF ’
SUSLE O 16V 16V 16V any of the chokes
=535 21
. §| U}?wpd o = R110 —l— Cyntec A CH1_ SENSE+
7 lout ute1 W £ sw 1o VW—r PIMBO63T-R22MS 103 -
[—"—l—CSN & HS_Gate R114
c101"100pF 8 - 18 R1@8 C106 L1091
CspP BST| VWA ' 1
9 - UCD7231RTY 17 ° D102£A1UF TP101 220nH GRM32ER61C476KE15 TP104
BP3 w o VGG 5] © Y |
[PWM_CH1 10 PWM, o S a8 Vin 16 | Q101 c108 « | 1.0V @ 12A
SDBkHZEI 5 8 5 | Vi CSD86350Q5D E 1 J102
228RP4 Vf’,1_ 8 VsWT™ 330@pF c112 | c113 | c114 | c1154], 8§ 2:| :
+
C102__ bl DR o) : 0 R107 C104-__ 105 Irl |_ 7 [Vsw 47uF=F DNP=F DNP = == g 2
- 1 =C Tg 3 [[6]vsw 2 ™ J1e1
R101 2 < R102 1uF | R106 0 T 1QuF Tar *h Ts8 R111 16v TBD TBD | 330uF
2.49k 2.49k 7.5k - 1uF 4 59 0.47
2 ri12 5 1M R113 GND [
R104 10k X & -
VWA = = 4.99k% 1uF 7.5k = TP105
R115
differential pair 1
CH1_ SENSE-
Cx15 populated on each output in Test
to reduce step load overshoot to 10mV
Right side of Rx@9 must tie to vin very close to Qx@1 drain per Amperevlolid dump or 7|?mv for 7? dump
© oltage sense lines are 1o
R209. 1.5% be.routed as a differential
Vin sy TP202 pair, keep path far away from
A D203 RM32ERGTCA7BRETS ~ERM3ZERGTCATRETS ] gate drivers, Ux@1s
MBRO530TXG c207 €209 c210 . .
main switches, Qx@1s and
Channel 2 — D201 = 47uF = 47uF = 0.1uF » Q
C| "7 MBR@S30TXC any of the chokes
SEY 16V 16V 16V y
S 21 T
. §| U]:I>wpd o = R210 = Cyntec A CH2_ SENSE+
S [lout uze1 £ sw 1o VW—rg PIMBOB3T-R22MS P203 N
}—l—CSN 0 HS_ Gate R214
c201 '100pF 8 - 18 Roe8 C206 L201
csP BST VA , T
9 BP3 UCD7(2/,31RT‘L Vee 17 ° CD202_9.1UF TP§01 22@nH GRM32ER61C476KE15 ! P24
PWM_CH2 10 PWM,_ El o 8 vin[18 - Q201 | c208 . « | 1.0V @ 12A
3586 CSD8633@Q3D 2 J202
TR 2SR g xfri | 8 ]VSWT™ 3300pF c212 | c213 | c214 | c2154|, § ;:I 1
c202 | (2 [¥ ]2 Rop7 204 2] [[7)vsw 470F=F ONP=F DNP=F IR B 2 |
4 —=C205 Tg3 [| 6]vsw 2 J201
R201 % R202 1uF | R206 0 10uF Tor ,.|_| 8 R211 16V TBD TBD | 339uF
2.49k 2.49k 7.5k —F-WF 4 — L }5% 0.47
[ 29 c211 ,
g R212 L R213 ND |
R204 10k - () =
= T 4.99k% 1uF 7.5k = TP205
R215
differential pair 1
Layout plan for power stages: Channels 1 & 2 [cH2_sense-]
layers top & bottom for most power and signal traces
layer 2 will be ground, Title
power pad of Ux@1 & Qx@1 to ground with several vias UCD9244 /7 UCD7231 / CSDxxxxxQx 4 Outpu
layer 3 will be SVIN where needed, but be ground Channels 1 & 2 Size Number PMP5879 Re\A
under and near Q101, Q201 C
Also provide ground pads on layer 4 as much as feasible Texas Instruments bote  October 20, 20710 |brawn by Josh Mandelcorn
under and near these 2 switches to enhance cooling |Engineer Josh Mandelcorn Filename PMP5879 _revA.sch Sheet 2 of 4

A B C D E F




A B C D E F
1
Right side of Rx@9 must tie to vin very close to Qx@1 drain .
TG 9 & Voltage sense lines are to
R309, 1.5k be.routed as a differential
Vin 5y TP302 pair, keep path far away from
D30 gate drivers, Ux@1s
MBR@530TxG Cc c3e7 c309 c310 main switches, Qx@1s and
Channel 3 ™ [o |- ol D301ypres30TxG = 47uF = 47uF = @.1uF ?
TEQ A 16V 16V 16V any of the chokes
§° upwpd Q3e1 D|5 X A ]
6 o R32 - Oyntee P33 [cHa_sense]
7 lout U301 E T SW 19 VW—rg 4 |:3 PIMBe63T—R22MS
c301 MoopF g | o ? HS_Gatel” ;™ R3es C306 G csD16404a5A—R L301 Ro4
CSP BST 231 - 1 T
9 EP:’: UCD7(2/731RTi, veHZ ° D302Jg1uF S—ﬂ TPS{:m 220nH GRM32ER61C476KE15 P304
L ey A .
[PWM_CH3 10 PWM, o S a3 Vin 18 « | 1.0V@12
spokHz & & O o Q302 D|5 €308 2 J302
z=<>eo o . (@ S3@epF c312 | c313 | c314 |c3s4[, 8§ o :I 1
csez | T R2]F |2 r3gy C304] 205 - L) 470F T ONPT= DNPTT R & = 2
R301 % R302 1uF | R306 A T 10uF 5231 R311 16v T8D TBD | 330uF 2
2.49k 2.49k 7.5k P-1uF CSD164@3Q5A ¢ g.47
c311 ,
R312 L R313 GND |
R304 10k e
VWA - 4.99k% 1uF 7.5k = TP305
R315
differential pair 1
CH3_ SENSE—
Right side of Rx@9 must tie to vin very close to Qx@1 drain )
FAULTCr4 Voltage sense lines are to
Ré09. 1.5k be.routed as a differential
Vin 5y TP402 pair, keep path far away from
D403 RM32ERGTCAT6RETS BRM32ERBTCATERETS gate drivers, Ux@1s
MBR@530TxG c407 C409 ca1e : ;
\_‘ main switches, Qx@1s and
Channel 4 be] — D401MBR0530TXG - 47ufF =T 47uF =T @.1uF ? Q
TEO A 16V 16V 16V any of the chokes 3
g upwpd I R A
6 0 oy R410 - cntee TP403 [cre_SENSE]
= lout U401 & T SW 19 W% 7 PIMB@63T—R22MS
}—1—CSN »n HS_ Gate R414
c401 "1e0pF 8 18 R408 C406 L4o1
CSP UCD7231RTJ BST| ’ 1
9 p3 ¢ n o VGeHL 0 CD402J@1“F TP¢01 220nH cRuszers1caTekEts TP404
PWM_CH4 18 lowm = S Vinf-18 ' 1.0V @ 12
— WMy o 100 ' Q402 D|5 c408 : :
2Z0Z | 2 J402
5¢0kHzO G O O 9 = 3300pF g :
X = C 4 ﬁE P C412 | c413 | c414 |ca154], § o 1
c402 | (X0 Ran7 C404] 105 C 47uF = DNP = DNP = T & 701 2 —
R401Z S R4G2 | 1uF | R4OS 0 = | 1euF s231 R411 16V | TBD | TBD | 3304F
2.49k 2.49k 7.5k P 1uF CSD16340Q3 5 g 47
c411 ’
R412 . R413 GND |
R404 10k s
VWA - 4.99k% 1uF 7.5k = TP4@5
R415
differential pair 1
Layout plan for power stages: Channels 3 & 4 (Cra_sense-]
layers top & bottom for most power and signal traces 4
layer 2 will be ground, Title
power pad of U301 & U401 to ground with several vias UCD9244 /7 UCD7231 / CSDxxxxxQx 4 Outputs
layer 3 will be SVIN where needed especially Channels 3 & 4 Size Number PMP5879 Re\A
under and near Q3@1, Q401 with several vias from under Q301 & Q401 C
Also provide ground pads on layer 4 as much as feasible Texas Instruments bote OcCtober 20, 2010 | brawn by Josh Mandelcorn
under and near these 2 switches to enhance cooling |Engineer Filename PMP5879_revA.sch Shoot 3 o 4
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Traces to channels need to be 25@ mils or 6.3 mm wide.
[vout_cH1] [vouT_cH2) [VouT_cH3]  |[vouT_cH4| 1
R156 R161 R162 R163
0.@5§ DNP DNP DNP
. R157
Jumper to enable dynamic load: CPU Dyn0m|c Ioad @'95§
107 duty and 50Hz
[svin]
R158 ]
D153 R1g@ .05
R15% UL U151 [sun] = 3
8.06k TP131 U152 10
| 2 TLCS55CD  p Tk UCC37324DR MBR@530TG
8 T 1 8
-8Ivee LNc N D154 Ryss ">
L]
;ORESEI' outt § INA  OUTA g <pro |C}
R15 D151 DISCH GND VDD Q151
MBR@530TxG
100k BATS4 liTHREs 4lns outsl® CSD16467Q5 II
21 TRIG  CONT2 C154 | )
GND 1uF Il
R15 P 4 T;’JNE’ZI
| c151 10k _lc1s2 153 | D152
TO.ZZUF T e.1uF TOJUF RED
L §R154
331
3
4
Title
UCD9244 7 UCD7231 / CSDxxxxxQx 4 Outputs
Dynomic LOOd Size Number Rev,
c PMP5879 A
Texas Instruments
oate October 20, 2010 Drawn by Josh Mandelcorn
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics Wwww.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions  www.ti.com/Iprf
TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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