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MICROCHIP Aiab

* Ocob6eHHOCTb NUTaHnA cBeToaANoA0B
* AHanoroBble peLueHuUs
* PelleHUA Ha rMOPUAOHBLIX KOHTpoOnepax

* PewweHna Ha MukpokoHTponnepax
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MICROCHIP Aiab

OcobOeHHOCTb NUuTaHuA
cBeToaunoaoB

PaKkTopbl BNUAKOLWME HA CPOK
CNyXObl




@ CARMA »p)
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| LED Safe Operating Area &,
MICR@OCHIP (S%A) g Y

* SOA onpenenseTcs
npousBoauTenem

>

* HaxoxgeHue B SOA
onpeaensaeT Cpok
CcnyXx0bl cBeTOAMOOA

Maximum Current (mA)

Ambient Temperature (C)




e\ Forward Voltage (Vi) it

MICROCHIP 1
OOk

* CBeToauoAabl 3T0 ANOAbLI
* [lnTaTb TOKOM, HE HaNpsXXeHNnem

>

EOMgLg Cieus (1)

Forward Voltage (Vg

Vi = f(IF)
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Mm&m, N3amMeHeHue VF fauniis

* AI3aMeHeHue TeMnepaTypbl

- TunoBasi 3aBUCUMOCTb -2mV/°C
- OTpuuaTtenbHbin TemnepaTypHbI KO3 pUumeHT!

Ve = f(IF»Tj)

* I3ameHeHue oT obpasua kK oopa3uyy

- Tunosoe 3Ha4vyeHue + 15% npu 3agaHHOM TOKe
n Temneparype
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Mice s Huskun guHamuyeckum ane.qa'EE?,-
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* CBeToanoabl UMerOT OYeHb HU3KUM
AVHaAMUWYEeCKUN nmnenaHc

* Hebonblloe n3aMeHeHne HanpskeHust = bonbLuoe

N3IMEHEHNE TOKA
-+ CnoxHo komrneHcupoBaTb B retne OC

| // AVe oo Ve
~~~~~~~~~~~~~~~~~~~~~~~ ‘1A, —— S W —
/&Y AIF IF

Forward Voltage (V)

Forward Current (mA)
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MICROCHIP Aiab

* [InTatb cBeTOAMOALI TOKOM C
KOHTPONUpyeMbiMU NyfbCcauuamm

* [lpeanoyTUTEeNbHO NocneaoBaTesibHOe
coeaAMHeHMe cBeToAMOAO0B AnNA
npeaoTBpaLleHna TensioBoro npoobos

* CBeToanoabl BbIrNAAOAT Kak
HU3KOOMHbLIU pe3nucTop
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MICROCHIP UMmnynbcHbIn UTI o Hik
[LED Drivers]
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M,c&mp Sequential Linear LED Driveérﬁﬁsifi

L] 1

* Pa3paboTtaH anga padoTtbl OT
BbINPAMJIEHHOIO CeTeBOro HarnpsXeHus

* IMeeT HeCKonbKO OTBOAOB

* OTBOAbLI NepeKnoYarTca Ans
MWUHUMMN3ALUN NOTEPD
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MICROCHIP
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Set current in each tap




weseeSequential Linear LED Drivégs

@CTOMHCTBa: \ @nocmmu: \

Xopowun KM n Hu3kue
UCKaXKeHUA
He Hy>XHbl MHAYKTUBHOCTU UNKU
BbICOKOBOJILTHbIE
KOHAEeHcaTopbI

v Manbin pa3mep MI

X Het koHpgeHcaTopa Ans
¢dunbTpauum nynbcaumm

X MepuaHue — yacTtoTa nynbcauum
cBeToBoro notoka 100Ny

X I ¢eKkTnBeH B y3KOM ananas3o-

/ K He BXOAHbLIX HanpsHKeHUN /

j Ln:::azo,:l:c;“emo'g X Hwn3koe ucnonb3oBaHue

v He HyXHO ¢hunbTpoB csetoanonos

v Bbicokas apdheKTUBHOCTb X HeT ranBaHM4YecKkom pa3BA3KK
v OT ceTun

v

\_




N HV9805
MICROCHIP ABYXCTaaAUUHbLIN OanBep

1 PFC Boost converter (17 ctragus)

0 paccumTan Ha 25W(120VAC), S0W(230VAC)

0 He TpebyeTca gon. pbmoTKa ang nosiyyeHms
Vdd - npoule/gelueBre MHOYKTUBHOCTb

0 Linear post-regulator (27 ctagus)
[l NOCTOSAAHHBLIN TOK HA NUTaHWe CBeTOOMOO0B
(£4%)
U BblCcOKagd NMHOYKTUBHOCTDb

[ 3awmLLaeT cBeTOANOObIOT NEepeHanpPsKeHns
Ha BXoae




N TnunoBasi cxema

MICROCHIP
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R\ MMNynbCHbIE MCTOYHMKN
MICROCHIP nMUTaHUA

*TpVI OCHOBHBbLIX TORnoJiormum
* Buck

* Input Voltage > Output Voltage
* Boost

* Input Voltage < Output Voltage
* Buck-Boost

* Input Voltage = Output Voltage
* Input Voltage < Output Voltage




S\ General Purpose & Automotive LED..:!;
MICROCHIP Drivers i
H
Off Line [ Internal SW J [ External SW ]
HV9801A 4- HV9921/2i3  3- - 1ABuck | Boost |

Level Switch

HV9805 PFC
+ Linear

HV9861A
+/-3% accuracy

HV9910B
Vin = 8 to 450V

HV9910C
Vin =15 to 450V

pin, Fixed IO

HV9925
Programmable 10

HV9930
Hysteric

HV9931

Single SW PFC

Automotive

Buck ]

L[ Cuk & SEPIC |

MIC3202/-1, 37V

MIC3201, 20V

[ 700mA Buck |

HV9918
PWM Dimming

—[ Boost ]

MCP1643
1 MHz, 1.6A

MCP1662
500 kHz, 1.3A

MCP1664

500 kHz, 1.8A

MIC3230/1/2, 45V

Buck ]

MIC3203/-1, 42V
MIC3205, 40V

HV9919B
PWM Dimming

= HV9803B, 16V

AT9917, 40V

AT9932, Low EMI
AT9933, 75V

|: AT9919, 2MHz
MAQ3203, 42V
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PeweHnsa Ha ruOpuAaHbIX
KOHTpoOsnepax




AN Digitally-Enhanced Power AnalG§::::;
MICROCHIP Controllers -k

Mixed High/Low Low-Side Drive
Drive Capability Capability

MCP19110/1
32V Synchronous
Controller for Step-
Down Topologies 4kw
Program Memory

MCP19114/5
42V Synchronous

Controller for Step-Up
Topologies 4kw
Program Memory

MCP19118/19
40V Synchronous
Controller for Step-
Down Topologies 4kw
Program Memory

MCP19116/7

42V Synchronous
Controller for Step-Up
pmml Topologies 8kw
Program Memory and
Improved Regulation

Accuracy




R\ What is Digitally-Enhanced %"
MICROCHIP Power Analog? mEEp)
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Fully Hybrid Control
Digital (Analog + Digital)

Analog
Control

Control

44%
PWM Generator ,MOSFET U J MOSFET
Peripheral Driver Driver
Ves
Amp
C(c():ntr?ﬂlr!e.r - tM%U Vier

oefficients - \/

Operating Set point) e Compensator Comp
Controller
“Digital” Control “Analog” Control




N What is Digitally-Enhanced %™,
MICROCHIP Power Analog? mEED)

Fully Hybrid Control Fully
Digital (Analog + Digital) Analog
Control Control

\ ' lrs
c\ MicrocHP | 1 T

MOSFETs

mp

_ Ves
Supervisory

Microcontroller
Internai
LDO

“Digital” Control “Analog” Control

Compensator
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) Hybrid Controllers "

MICROCHIP

* YHUKaNbHOCTL: bbicTpoaoencreue
AHanoroBoun cxembl ¢ UudgppoBbim
yrnpaBrneHuem!

* UundpoBon nurepcenc
* B0O3MOXHO ynpasreHue n KoHdurypmposaHme!
* LLnpoknn gnana3oH BXOAHbIX HaNpPsHXeHUU

* UHTerpauma > ManeHbknn & ABTOHOMHbIN

* AHanorobin LUM koHTponnep, PIC™ MK,
CuHxpoHHble MOSFET gpauBepa, LDO, Low-Side
Controller
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MICROCHIP

Digitally Enhanced Power Analdg:™
Portfolio ]

_ MCP19114/5 | MCP19116/7 | MCP19110/1 | MCP19118/9 MCP19124/5

Intearated PIC™ MCU
Power Topologies

PP
B
)
4

Boost, SEPIC, Boost, SEPIC, Boost, SEPIC,

Supported Cuk, Flyback  Cuk, Flyback ~ SYn¢Buck — SyncBuck @ b1 pack
Input Voltage 4.5-42v 4.5-42v 4.5 - 32V 4.5-40V 4.5-42v
Output Voltaae 1V - 200Vv* 1V - 200Vv* 0.6V -90%*V 0.6V -90%*V 1V - 200Vv*
Peak Current Mode One Loop - One Loop - One Loop - One Loop - Dual Loops -
Control Loop Current Current Voltage Voltage Voltage or
Configuration Requlation Requlation Requlation Requlation Current Regq.
Compensation External External Internal Internal External (x2)
Switching Fre 32kHz — 2MHz, 32kHz — 2MHz, 100kHz — 100kHz — 32kHz — 2MHz,
grreq QR Mode QR Mode 1.6MHz 1.6MHz QR Mode
Flash Memory 4kW SkW 4kW 4kW 4kW
12

C jcation - Optionall - - -

ommunica PMBus™ pronary PMBus™ PMBus™ PMBus™
RIS Capable Pl Capable Capable Capable

P Capable P P P

GPIO Available 9/13 9/13 10/ 14 10/ 14 9/13

.* With resistive divider network for feedback signals




) Typical Applications

MICROCHIP

* UcTouHmnkn nutaHms, Point-of-Loadgias
* Moaynu nutaHus :
* USB - 3apagHukun
* 3apsgka 6aTtapeu
* CBeToanoaHbIe ApauBepa
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eSI n Analyzer mEOOORR D)
gEater:
MICROCHIP 19110/1 -
L] 1
* Excel-cbann anga pacyera napameTpoB
* 3agaHue napamMeTpoB U pacyeT NaCCUBHbIX
komnoHeToB (L n C) n uenen KomneHcauuum
MicRoCHIP
MCP191 11 DES|GN ANALYZER Use Default EVAL Board Compoments ” I~ by
Input Parameters for Deslgn L O—— @ - ey o
Parameter Deslgmtor Value | Units Notes | b B & il 7 i
— : _ —=—1"¥  Step Load L > B
nput Voltage | Vi 12 v 455Viu<30 z — \ o Z |7
Cutput Volage Vaur 18 v 06sVours 36 'ou ----- - % dv g |;
Outpes Current | bt 30 A 0 < loys <30 = \ s
Switching Freguency Fs 300 | kHz | 100 £ Fs £ 1200 ® \ \ - g
input Vokage Ripple | Vg | 100 | mV lOL I “ e
Mesmum Input Vollage Vs u 12 V 455V wnsVin h e
Step Load Parameters | Tirne .10010 100 1000 10000 100000 1000001080
Hgh Output Current P 75 A FREQUENCY (H2)
Low Output Current | o 25 A Use Recommended Components and
Qutput Voltage Overshoot 100 | mv Compensation
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AN Power Sl\hjglg!lyg Evaluation <™

MICROCHIP 111 -===§

L] L
'g MPLAS X IDE v1.10 - mepl9111 HTC : default . O L
* GUI nnﬂ yn po meH Mﬂ Ede Eda Yeew Novigate Scurce Refpctor Bun Debug Team Tooks Window Help
< v | defaut - S PC: x| 2dce i W0 :bark 0
nporpaMmmMmmpoBaHus = = —

CTaAHOAPTHOIO lj ddaye MCP 19111 progect revs 0. 1

MMNYNbCHOIO UCTOYHUKA | ! woree

Set Coarse Yalue 1536

nUTaHusa | ———
* GUI B MPLAB X (plugin) |, s
* [Togaepxka PICKIT3 n

=S
() Flles

- Dashbowd

M Erver Sioral Input Gan

:;, Switching frequency

ICD3 (P / Deb 2 || [ comontrrese e
(Program/ Debug) 1 [~

= Max Duty-Cycle (7 - %

.

¥

,i Dead Time Delay

bl Hoh Sde % s -

Lom Scde ¥m -

¢




) CAMMA »»)
N YHUuKanbHblIe BO3MOXHOCEKE:::

MICROCHIP -1

nm

* lMopaepxka “cneunanbHbIX”’ Harpys3ok,
dyHKUMOHMpPOBaAHUA N TpeboBaHUN

* PasnuyHble Tononorum npeoobpasoBaHnUmn
BKntovas boost, flyback, synchronous
flyback, SEPIC n Cuk

* lMoppepxka peXxumMoB ¢ hUKCMpoBaHHOM
4acTOTOM U KBa3NPE3OHaHCHOro pexunma

* BcTpoeHHbIn MK, nocne koHdurypauum
AHanoroBoro KOHTpormnsnepa, MoxeTt
MCMNOJIb30BaTbCA KaK OObIYHbIN
KOHTponnep oobwero npuMeHeHus

MCP19114 Evaluation Board
PN: ADM00578 US$49.99




| MCP19124/5 CAMMA oy
mECOoRR b )
Digitally-Enhanced, Synchronous Low-Side PWM Controller with Integratedmr, >
M|CH°CHIP and MOSFET Driver ==:
| | _
* OgHokaHanbHbIn VAT Vin T Vour
* [nanasoH V,: 4.5B no 42.0B viN =
%48V Load Dump Capability —~*™ S :
* YacToTta nepekn.: 32y ...2MINy .zo/pMBusw{ VPPITOTR iﬁi §
* UHTerpupoBaHHbin gpansep MOSFET 0 3

* BHellHAa komneHcauusa

* Two Independent Control Loops
* [letnsa ynpasnenus U ¢ Vref
* [letnsa ynpasnenus | ¢ Iref

* [MONMHOCTBLIO NporpaMmMmpyemMbin AGND  PGND
* BcTtpoeHHoe agpo PIC
* Nogaepxka MPLAB X, koHdurypaumoHHoe GUI
* 4K cnos Flash, 256B O3Y
* HacTtpamsaemble Current limit/ULVO/OVLO/...
*[]o 13 noptos B/B iy LLLLLLL
* NHTepdenc ans ceasu | C -

* TemnepatypHbin ananasoH: -40°C to +125°C )

* Kopnyca: n | o8
* QFN 4x4mm — 24L, QFN 5x5mm — 28L -

* CTtaTyc: B npou3BoAcTBe ARRRAAR

110, AID

Iul 5

MCP19124

B
AERAR




" MCP19124/5 i

* MoBbiwarwme (boost) npeodbpaszoBaTenn o6bLIYHO
NPUMEHSAIOTCSA B:

* /ICTOYHUKKN NUTaHnA
* [loBbilleHne o 5B -24B

* 3apag 6atapen n CynepkoHaeHcaTopoB

*lepaBneHl/le BbIXOOHbIM HaAMNpA>XeHnem mniin TOKOM,
KOHTPOSb TeMneparypbl batapeun, nogaepxka foodbIx

TMNoB batapen (Xxumnun) nnu npodpunsa 3apsaa
* MoxeT ynpaBnaTtb Tononornsamun boost, SEPIC,

flyback, forward u Cuk, ¢ NnoCTOsIHHLIM TOKOM UK
NOCTOSAHHbIM HanpsXXeHUuem

* MHOrue Tunbl batapeun TpeoOyHOT NnepeknrYyeHne
Mexay 3apsaa NOCTOSAHHbIM TOKOM - 3apsaf
NMOCTOAHHbLIM HanpsXXeHnem

* MopapoepXMBaeT KBa3supPe3oHAHCHbIN PEXUM
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MicrocHIP n

PeweHUs Ha
MUKPOKOHTpONepax




MICROCHIP

Pa3pabotka UHTennekTyanbHbIX
MCTOYHMKOB NMUTaHUSA C
ncnonb3osaHuem NHA*

*MHA — Nepudepun HezaBucumasn ot Apgpa



N OcHoBbI KOHTponnepos UAM S,
MICROCHIP (SMPS) S

* OBbIYHO UCMNONb3YIOTCHA = [T "I".
ASIC N Sy

* CBoWcTBa 3apaloTcs o : :
BCTPOEHHbIMM GrIOKamMu Unu T T e
BHELWWHNMU KOMMOHEHTaMN ... | | e

* BbIXOJHOW PEXUM 3a0aeTcH R .
BHELLHEeU cXxemMmou - N

* Bce cyHKLMM onpeaeneHbl o e > i
TPacCUPOBKOW " o

* WUtor = Huskas ueHa i N A .
pelleHusA P




| CARNMA )
M,c;%\cmp ABTOMaTU3NPOBaHHbIE (PyHKLIE:::

nm

* Over-voltage shutdown

* Komnapartop cnegut 3a V,_, U BbIKIOYaET reHepartop
npv NepeHanpsikKeHuu

* Under-voltage lockout -‘

* Komnapatop cneaut 3a V., U AepXuT reHepaTop
BbIKIMOYEHHbIM noka V.. MeHbLLIe V.

*x Soft-Start

* RC-uenoyka 3amennseT reHepatop nNpu ctapte

* Current Limit

* Komnapartop unu QY orpaHnymBatoT TOK
NHOYKTUBHOCTM Jo |,

* Thermal Shutdown

* TepMUCTOP K KOMMapaTop CneasaT 3a TemnepaTypon u
BbIKJT0OMaeT reHepaTop

in-min




Mlcg\cmp He nogaepxmBaemMmbie beHKLI"ﬂ.!EE;;EE

L] 1

* Slope Compensation (BHewHun TpaH3ucrtop + RC)
* MNMepeknto4veHne Continuous/Discontinuous Mode
* [MporpamMmmupoBaHue BbIXOOAHOI0O HanpsXXeHus

* NMporpammupoBaHue orpaHMYeHUs ToKa

* MporpammupoBaHue orpaHN4YeHU MakCMMyma
CKBaXXHOCTU

* OrpaHu4yeHue ToKa npu neperpese

* [MocnegoBaTenNbHOCTbL BKIKOYEHUA/BbIKITIOYEHUA
* [KUTTEep 4acToTbl NepeKknvYeHus

* MoHuTopuHr Kig
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| GARNMA p»)»
Mlcg\cmp 3TO 6b|l10 paHbme, 4TO Ce“‘fﬁ_@rr”

nm

* PaHblue
* ASICs npegoctasnsoT OCHOBHbIE PYHKLNU
* BOonbLUMHCTBO NapamMeTpoB 3a4at0TCA BHELUHMMU KOMMNOHEHTaMU
* Pexum paboTbl 3aaaH XXeCTKO

* [lononHuTenbHble MYHKLUMM PeanuayoTcs MUKPOCXEMOW U BHELLHUMM
anemMeHTamu

* Cenvac

* Hesasucumas nepundoepmua (CIP) npegocrtaBnsaeT Bce ynpaBnstoume
doyHKUMM

* KoHdurypauus v ynpasneHue AOCTYMNHbI B pearnbHOM BPEMEHU Yepes
nporpammy

* Pexum pabotbl nporpammupyetca yepes CIP
* [ononHutensHble dyHKUMN peanusytotca Yepes CIP n nporpammHo




) “Typical” Solution

MICROCHIP

The Other Guys
CPU is Required

Firmware
PWM Shutdown

Y' ISR

Boost Drive Circuit

>

++ String
Slope /3
Compensation
Circuit
@




S “Typical” Solution

MICROCHIP
e Uthe Vin
are L
PWM Shutdown
ISR D
—Ppt—y
<_-+Q

|
I
LU |




AN PIC16(L)F1769 Overview

annels with LED Dimming Engind*ga;

MICROCHIP Multiple SMP

cAlm

PP
EECCCRPP)
PP
4

* MuHuaTiOpHble Kopnyca 20-BbIBOAOB:
* PDIP, SOIC, SSOP, QFN, UQFN

*x MamMAaTb:
* 14KB Flash
* 1KB RAM
* 128B HEF with 100K Erase/Write Cycles

* XapaKTepucTuku

* [lporpammunpyemasd 4actota ot 32 kl'y go 32
Ml

* ot 1.8B (LF) oo 5.5B (F)

* 0T -40 po 125°C (extended) TemnepaTypHbIN
ananasoH

* 50 HA Tok B SLEEP
* 35 MKA/MI'4 B aKTUBHOM pexume

PIC16F1769

10-bit Hardware
12ch. apc QR
5/10-bit
212 “pac WDT

4X High Speed

a .
Comparators mTouch® solution

2X Operational High Endurance
Amplifiers Flash (Data)

2X Ramp Peripheral Pin
Generator Select

eXtreme Low Power
XLP Technology

Voltage
Reference

Zero Cross 8/16/-bit
Detect 4/ 8 Timers

Configurable
2X 100mA /O 3x Logic Cell

Capture
2X Compare PWM (E)USART

Comp. Output 2
2X Generator 12C

2X Data Signal

Modulator LIN

10b/16b
212 “pww
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MICROCHIP

O030p MHTENNeKTyanbHOro
MCTOYHUKA




‘s\ YeTbipe pyHKUUN FrikeaH
MicrocHIP MUKPOKOHTpPOIJIepa “mm

* YnpaBneHue
* YnpasneHue KoHdurypaumen I (RN

* MOHUTOPUHT

Q§§>
* IaMepeHne Toka, HanpsikeHns BpeMeHHb
napameTpoB

*x CBA3b

* OBOLLUEHME C KOHTPONTUPYIOLLMM
obopyaoBaHMEM

* ABTOMaTM3auusa pyHKUNN
* BbICTPbLIV OTKNMK HA U3MEHEHWE YCNOBUN
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MICROCHIP

Configuration and Control




| CARMA py)»
M.c‘?m,p SMPS. Pexumbl paboTbli:.i:

* Voltage Mode

* Ownbka nNo HanpsXXeHuro

N3IMeHAEeT CKBaAXHOCTb
(LLIAM)

Voult

* Current Mode

* KOHTpOnb TOKa cunoBou
NHOYKTUBHOCTU

Controller




A
=

| CAMMA »»)
M.c‘?oc“,,, SMPS. Pexxumbl paboTbl:.::

nm

* [[uctepesncHoe ynpasneHue (Hysteretic
Control)

* Bkn/Boeikn LUMM B 3aBUCMMOCTM OT BbIX.HaNPsXKeHUA
* [1pepbIBUCTbIN TOK B UHAYKTUBHOCTHU (I, AOoCTUraeT Hyns)

* [IponopunoHanbHoe (Proportional Control)

* [lepemeHHas 6a3a LM 3aBuCUT OT BbIXOQHOrO HaNpsXXeHust n
aKTUBHOro donnstpa obpaTHOM CBA3MU

* HeﬂpepblBHblﬁ TOK B UHOYKTUBHOCTH
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MICROCHIP

Buck, Boost, Sepic
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@ : Sapmis. By
MICROCHIP IndUCtlve BUCk & BOOSt:E?;rr”

L] 1

* Hanbonee ncnonb3syembie Tononorusa UAI -
* OaHa MHOYKTUBHOCTDb

* Acnonb3yroTcsa oba pexunma
* M0 TOKY U HanpsaXXeHuHo
* [ McTtepesnc n nponopunoHaribHoe yrpasrieHune

*PEXKUM MO HANPSKEHNIO C MPONOPLMOHANBHbBIM
yrnpaBrieHNeM NPUMEHAETCSH PeaKo

*[MCcTepe3nCHbIN NO HaNpPsKeHUIO (HU3Kas LieHa)
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Voltage Mode Hysteresis:.

Fixed
Voltage

Variable
Voltage

FVR

FVR

DAC>—

%

PWM
CLC PWM
i\\\
4 Vout
PWM>—
CLC PWM
+

4 Vout
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Fixed PWM

Voltage FVR
& Vout
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Variable =z -
VO I ta g © DAC + Shutdown
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* Cenyac Takasi TONonorus NCNonb3yeTcs
penko
* [1pn 3anycke MHOYKTUBHOCTb MOXET HacCbILLLATbCS

* [1pn K3 no BbIXoay MHAYKTUBHOCTb MOXET
HacCbILLATbCA

* Takag Tonosriornst TpebyeTt reHepaTop

NnnoobpasHoro HanpsKeHnsa (MOXXHO caenaTtb Ha
CLC nnn PRG)

*x HectabunobHaga OC




S Current Mode Hysteresieénérél

MICROCHIP

2 Postscaler
@—E PWM

Fixed = >J

Voltage ¢  lsense
&4 Vout
Timer2 o=
—cLe PWM
Variable %
Voltage BR | .

DAC +
Comp

{3 Vout
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MicrRocHIP =E)

* [lporpammupyemas
CKBaXXHOCTb T
* 3ameHnTb MOH Ha LIATT 3y o

* Ecnu ckBaxxHocTb => 50%, r# e
HecTabunbHOCTL (CM. slope r>
compensation) T

* |l .oce MOXET BRIMATL HA LD am
ynpaeneHue MOSFET rém
* lcnonb3oBaTb GnaHkMpoBaHue e >~ |
*x ®dunerposath |, PUnsTPOM HY e 2 vu

(RC)




M,c’?,,;ﬂ,, Current Mode Proportiorf‘dgﬁ

Timer 2 Postscaler
j-S Q—&X PWM
Fixed FVR R
Voltage }j
ﬁ:t':z:” tion 4 Isense
Vout
FVR Ti 9 Postscaler
| = I
Variable
Voltage

R
+
%j

X Isense
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Mlcg\cmp Slope Compensatlon 'EE???”

nm

* [leTna obpaTtHOU CBA3U ODyaeT HecTabunbHa
Korga ckBaxHocTtb => 50%
* [[eHepauns Ha JyacTtoTe 72 Fswx r
* 3aBucuT OT Wyma Ha vV, unm V.,
* Mpo6nema peluaema yMeHbLLIEHNEM /\/V\
ycuneHus B netne OC ose
* [1o6aBneHmne nunsbl K Isense

* BbluntaHue nunbl U3 BeiIxoaa
neTneBoro punerpa

Tme




R\ Programmable Ramp &%
MICROCHIP enerator(PRG) L

* JInHenHoe nnnooobpa3zHoe HanpsaXXeHne
(per. cbpoHTa/CcNnapa)

* [Iporpammupyembin NICTOYHUK TOKa (3apaa/
paspsa)

* BbiOoop BHewHero/BHyTpeHHero NOH

* AICTOYHUK TakTUpOBaHUA (BH./BHYTP.)

* 3 pexuma
* Falling voltage (slope compensation)
* HanpsaxeHne HapacTaHus
* [lnna (rising/falling voltage)




S Current Mode Proportione'éinfi3

MICROCHIP

Timer 2 Postscaler L

Fixed N I
Voltage XD }j

Compensation 4 Isense
Network
&

Postscaler

FVR Timer 2
o LS Q—X PWM

Variable oA 3
Voltage e "‘“\ :

{4 Isense




N Buck, Boost, & Sepic  “.:!;
MICROCHIP AonoJyiHeHuA =’

* Ilnoa moxet 3ameHATbLCA Ha MOSFET
Ana ynyJdweHus 3(ppeKTUBHOCTHU

* Complimentary Output Generator moxeT
MCMNosib30BaTbCA ON1A 3TOro
* [ eHepuposaHue sToporo LM Bbixoga

* YnpasneHue Dead Time gna npegoTeBpalleHnsd

OOHOBPEMEHHOIO OTKPbLITOrO COCTOAHUA OBYX
MOSFET




N MNpeo6pasoBatennc S
MICROCHIP TpaHcopMaToOpOM o

* O6bI4YHO Ana nsonupoBaHHbIX AT

* KoadhuumeHT TpaHcdopmaummn
BbIOUPAIOT TaKUM, YTOObI

npeaoTBpallaTb MUH. UM MaKc.
ckBaxxHoctu WM

* MoxHo aenatb buck-boost UAI
* PeXXMMbI MO TOKY U HanpsHKeHUro

* YnpaBneHue nponopumoHanbHOe Unu
rmcrtepe3ncHoe
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2 Bridge, Full Bridge

MICROCHIP & Push Pull =§E
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R\ TpaHcopMaTOpHble  Siii

MicrRocHIP npeoopasoBaTesin B
* Voltage/Current Mode — TaK Xxe
* Hysteretic/Proportional - Tak xe

* HoBble TpeboBaHuUA;
* OrpaHn4yeHmne cKBaXXHOCTU MU3-3a TOMNONOrnm
* Heckonbko WM Bbixooos
* Jnektpun4yeckun nsonmposaHHaga OC no V  u |,
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MICROCHIP mEED )

L] 1

* 6 pexxumoB: Steered mode, Synced
steered mode, "2 Bridge, Full Bridge
(for/rev), Push Pull

* HezaBucumble COOLITUA 3anycKa
dopoHT/cnag c Bbibopom edge/level

* Phase delay, Dead time, Blanking

* Auto-shutdown c nepeBoaoM BbIXOO0B
B high, low unu high-Z




S . Voltage Mode Hysteresi&:

MICROCHIP 1
OOk

_ PWM | Ri R
Fixed / S X P
COG .
Voltage e T o —& PWM
Comp v
& Vout
PWM I Rise
_ FVR
Variable _ > cos| i
Voltage DAC >_ Fall B
Comp

4 Vout
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Postscaer Rise N

—{ PWM
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Timer 2
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iomp
4 Vout
Timer2 =" Rise T
Variable . 2 ]
Voltage — T :
l— {3 Isense

DAC

Comp
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{4 Vout
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M.c’?m,,, Current Mode Proportional:::

1T
1T
. Postscaler Rise
VO I ta g © Comp Fall % PWM
{4 Isense

FVR |

: Timer2 F==cpice \
Variable one > > oy e
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N PexxuMbl Bbixoaa COG .::i:

MICROCHIP 1

I Steered PWM mode

0 UMM reHepupyeTtca cobbiTnsiMm 3arycka
dopoHTa/cnana

0 LHAM-curHan MoXxeT TpaHCnMpoBaTbCA Ha BbIX0A
C HOMBUAYaNbHbLIM KOHTPOMIEM NONAPHOCTU

0 Synchronized Steered PWM

0 ameHeHune LM cnHxpoHusunpyetca co
criegyrowmm cobbiTem dpopmMmmnpoBaHna poHTa
Ons npenoTBpalleHna popMmnpoBaHns 4acTu
NMMynbca
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Mlcg:mp Pe)KM Mbl COG EECESS ) )

0 OJna CUHXPOHHOro

npeobpa3oBaTenis UCMONb3yUTe
2 Bridge output mode.

I COGXA drives the PWM_A

. PWM A
switch o n AT —
I COGxB drives the PWM_B + "
switch e } PWMB VL
cePi | [ | T
coca | v_l i I
rising event dead-ba‘nd -0—4
| [+falling event dead-band

*} re-falling event dead-band
COGxB { [ [ |

—




N AC-DC
MICROCHIP Power Factor Correction =

nm

PP
Bh)
PP
>

* [1ns1 ceTn BbIMSAAUT Kak pe3ucTUBHas
Harpys3ka

* ToKk B dpase c Hanps>KeHnem

* TOK NOBTOPSAET HaNpsiKeHne Ans
MUHUMU3ALNN TAPMOHNYECKNX UCKAKEHN

* [1Be peanunsauum

* AHaNoroBbIN MYNLTUMNTIEKCOP
* Constant On Time
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MICROCHIP Waveforms ERr)

'inductor

t =

CrM Waveforms




) Analog Multiplier i

MICROCHIP

* LAl paboTaeT Kak
aHanoroBbLIU
MYTbLTUMNIIEKCOop

* LUAll ycTaHaBnuBaeT
MaKcumMaribHoe
3Ha4YeHUe ToKa

* BTopou komnapartop
FIOBUT HOMb

* [Iporpammubiu PID
peanusyeTt
KOMMeHcauuio

Firavare PILD

)

FVYR
=
»

oAc

Vo

11

Vrefl




e Constant On Time PFCC'AE%%'

MICROCHIP

fixed On-Time (tm)—-| |~—
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e\ Constant On time PFC

MICROCHIP

! Constantontime -
VT il

= jNn
CIPs ' o=

- OnepaunoHHMK Ans o rart [ rall o
Lienn KoMneHcauum
- Komnapatop n PRG

3afaloT Bpems
BKIHOYEHUS

COG ynpasnseTt
BbIXOZ0M




N Mowp MHS

MICROCHIP

* [MOKOCTbL KOHUrypaumm

* [lporpammupyemble 6NOKM CMELLIaHHbIX
CUrHarnoB

* [Iporpammupyemble cBA3U (aHan./undp.)

* [IporpamMmmunpyemble NOrmMyeckme a4emnku
pacwnpaT PYHKUNOHANbHOCTb

* [MOKOCTb peKoHUrypaumm

* MOHUTOPUHI U anNrOPUTMUNYECKNE PELLIEHUS
NO3BOSIAIOT MEHATb TOMOMOMNI0, PEXNMBI
paboTbl U Mnp.




MicrocHIP

28-1:  CLCx DATA NPUT

oy
Ox8

100101
100100

100081
100010
100001

QL1111
o110

Qliiol
911100

otiot

Torwt! overlion

QL1010
QL1001

Timeed overfiow
EUSART RX

ot 1000

Q10111
o10110

FUSART ™

2007 _output
MSSP SDOSDA

oi010
910100

MSEP1 BOLBCK
PWME_out

oloot!

MAS ot

Qi00L0
010001

P out

PWMD_out

otodco

COP7_ond

@011i1
201110

CCP1_out

801101
001100
oot

COCIA
coG's
COG1A

eo10t0
001001

e, CAOUT
sync_CIOUT

eotoeo

e _C20UT

@001L1
000110

syne C10UT
LC3_out rom the CLCD

eco10t

$30100
cecoot!

[

ccoco

¢gocao

LE_cad from the CLCD
LC1_out from the CLCY
CLONS pin gt sectind
CLONIFFP'S rogeter
CLOIND pis gt sedictiod i
CLCNIFS rogeter
CLONT pin gt sedctind in
CLCN1PS rogeter
CLOIND i gt sedctind i
CLCINGPP'S regeter

Interconnects

RI513: COGx Rosng Evant nput Sounce 1) Enadie b
1w CLOT st is anabied as @ sy event et
0= CLC) outpnt hos no offiect on he fang overtt

RIS12: COCx R Evard gt Sourcn 12 vt b
1w CLCT utpest s enabied s & rfing event inpet

0 = CLCZ output oS 1O oMeCt 0 Ihe NSy event
RES11: COCx Rising Froand lagast Bonsce 11 Frabie bt
1o CLOY cutpust s wrbied o w rising svend gt

0 = CLCY output hos no efect on he noing event
RE310: COCx Rinirg Fowrt bgadt Scasce 13 Fruatin b
1o PWWM S oulpnd s rsdind sok & doing sl ngudt
0 & PAWM S outgndt ek 00 ot o T fseng vt
RES9. COGa Muing Fvwd brpast Sourow 9 Pruabie t

L = PWM S outpat 15 enatied 35 3 ssing ovent ngut
0w PUWM G outpnst s 50 offact on T daing event
RISE: COGx Fuzng Event ingut Source § Erable 0t
1= PWM 4 cutpet is oraliod 3¢ meing ovent Ingut

0 = PWM 4 Gulpust P 50 offact on B daing wvent

RIST: COGx Rumng Evert nput Source 7 Enadie bt

1= P output i onabied 33 & fang ovent input

O = PV Cutpust Pus o wlfect o S rlaing wvend

RISE: COGx Rmng Evert input Source 6 Enabie bet

1% COP2 outpd s onabiod 53 3 Soing cvent ngut

0 = CCP2 oulipnd Nk 10 ot on T s st

RISS: COGx Mmng Evert Input Source 5 Enable bt

1™ CCP output 5 anadied 35 3 Asing event ngut

0 = CCP1 output 533 1o effect on he nsing event

US4 COG Mg Evert put Source 4 Enatie e

1 & Compansiin & Oulipudl o s i & fsing sevownd wped
0 = Comgparator § output has no ofect on Bhe neng ovent
RIS COCx Mg Fvert bpt Sounce 3 Erutie e

1 & Compenstior 3 g o s s & faing svend ingad
0 = Comparator J output hae o offect on Bhe nong ovent
RS2 COCx sy Event bt Sounce 2 Enitie b

1w Conmpunatin 2 nlpad s eribiind wh & faig weet wgat
0 = Compuration 2 ontiput hus 00 elflact on Bee dang wvent
RIS 1: COCx Riswry Fvert bt Souncs 1 Enatie b

1= Comporstor | Ouput s onaliod 33 & fMaing evert Input
0 = Compurston | ouput hus 10 oflect on B g wvend
RISS: COGx Rmng Evert Input Source 0 Enabie bt

1" Pn i COGUNPPS corteal s 5 onadied a3 g evert Input
0= P sedectind wilhh COGUNPTS conteol segiier Tuic 10 Wflect on Ba fsng sl

OPAXNCHS: OP AMP NEGATIVE CHANNEL SOURCE |

NCH<3:0>: Op Amp Inverting Input Channel Selection bits
1111 = Reserved. Do not use.

1010 = Reserved. Do not use,

1001 = Programmable ramp generator PRG2_outl!
1000 = Programmable ramp generator PRG1_out
0111 = Reserved. Do not use.

0110 = FVR_Bufler2

0101 = DAC4_out!"

0100 = DAC3_out

0011 = DAC2_out!"

0010 = DAC1_out

0001 = OPAXIN1- pini"

0000 = OPAXIND- pin

ORS<4:0>: Op Amp Output Override Source Selection
11111 = Reserved. Do not use,

10110 = Reserved. Do not use,

10101 = Override source is COG20"
10100 = Override source is COG2C")
10011 = Ovemide source is COG28!"
10010 = Override source is COG2A!"
10001 = Override source is COG1C
10000 = Ovemnde source is COG1C
01111 = Override source is COG1B
01110 = Overide source is COG1A
01101 = Overide source is LC3_out
01100 = Ovemide source is LC2_out
01011 » Override source is LC1_out
01010 = Override source is ZCD1_output
01001 = Overide source is sync_C40UT!"
01000= Override source is sync_CIOUTY
00111 = Ovemide source is sync_C20UT
00110 = Override source is sync_C10UT
00101 = Overmide source is PWMES_outl"
00100 » Override source is PWMS5_out
00011 = Override source is PWMK_outl")
00010 = Override source is PWM3_out
00001 = Override source is CCP2_out!
00000 = Ovemde source is CCP1_out
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f TABLE 28-1:  CLCx DATA NPUT sascmu\

Interconnects

RI513: COGx Rosng Evant nput Sounce 1) Enadie b

OPAXNCHS: OP AMP NEGATIVE CHANNEL SOURCE |

Bh)
HELCLIRED)
ENLCEDRPI)
HENEP D)
HE)
L1

Dot dy 1w CLOT st is anabied as @ sy event et NCH:0>:
ot s Glex 0= CLCY autput has ne ofioct on the nang cvent :0>: Op Amp Inverting Input Channel Selection bits
> = RIS12: COCx R Evard gt Sourcn 12 vt b 1111 = Reserved. Do not use.
U 843711100101 [Fosc 1w CLCT utpest s enabied s & rfing event inpet .
LOC D) | 100100 |HFNTOSC 0" CLCZ Qutput Nas 1o eflect on Ihe nsng event .
LG 1000t [LANTOSRC RES11, COCa Riwiry Fuat bognst R 11 Frabie bt .
LO_ M) | 100010 |FRC IADC RC clock) 1o CLOY cutpust i st o  rising svend gt
Lox_i28) | 100001 [ IOCH set 0= CLCY output has 1o efect on e nisng event :g;?"‘“‘"” Do not ues. PRG2 out
Y ——— RE310: COCx Rising Fuwnt bgadt Sowsce 13 Frustie b2 woo.' rogrammable ramp Qenerator PRG1 out
- - - - 15 PUWM S cupd o anabied i & dsing avenl ngut o9 bie ramp generator
LO r1) 011111 | Timerd_postscaied 05 PUWM B outgnd Nk 50 efiact on e fing event 0111 = Reserved. Do not use.
LCx_| 011110 | Tivee?_puosbecaded RIS COG Miing Bvwnd pust Sourcs 9 Prubie bt 0110 =FVR Buloﬁ
LCx_rf2%) | 91 1101 | Timees overfiow 1= PWM 5 output 15 eratied 35 3 ssing event nput 0101 = DAC4_out!
Lo s 011100 0w PUWM G outpnst s 50 offact on T daing event OIOO'M_OM
—~ — "":"""’" RESE: COGN Fisng Event ingut Source § Enabie bt 0011 = DAC2_out!"
R I . 1= PWM 4 output s onatiod 3¢ meing evert nput 0010 = DAC1_out
LG 20 [ 041040 | Trmeed overfiow 0= WM 4 Cutpul P 50 offact on B daing event 0001 'OPAI'N" pini"
LOCL 201611001 § EUSART RX RIST: COGx Risng Event input Source 7 Enatée bt 0000 = OPAXINO- pin
LG M) | ot 1000 [FUSART TX 1= PV gt s cnabiod 33 & meng ovent gt
LOx_rf23) |010111 | 2001 _output O = PV Cutpust Puss 10 effct o S rising svent ORS<4:0>: Op Amp Output Override Source Selection
LCx_i(22) | 010110 | MSSP1 SOOEDA RISE: COGx Rwmng £ vert input Source 6 Enabie be 11111 = Reserved. Do not use,
" 1% CCP2Z outpe s orabied 55 3 faing event ngut
LCx_kf21) |010101 |MSEP1 SOLBCK 0 OCP2 .
- - Cupndt N 10 wfact o T sy sevwed
L i T RISS: COGr Mimng Evert input Seurce 5 Enatie bt :
LCs_b{19) 010011 |PVAAS ot 1% CCPY output s anatied 25 3 Bsng event nput y
LC r (18] | 910040 | PV out 0 = CCP1 output 5% 1o efect on he g event 10110 = Reserved. Do not use, "
LG (171 | 020001 | P _out RIS4: COGR Mg Evert gt Sounce & Enstie te 10101 = Overmide source is COG2D""
LCx_w(16] | 51 0000 | COP7_onk 15 Conmpurstin 4 Oulpnd i srwbiiad ich & foiry) wvent ingul 10100 = Override source is COG2C")
- : . O = Compmator & ouiput s mo-ofivct on o shivg evert 10011 = Ovemde source is COG28!"
LOCR(19) |301111 |CCP1_out RIS3: COCx Mining Pvert bput Scunce 3 Erutie b " " (1)
i n ) 10010 » Override source is COG2A
LCx co1110 |COCE 1 & Companstior 3 ouigas i sl i & fising wvent gt -
= - 10001 = Ovesride source is COG1C
1Cx_w{13) 001101 |COGIA 0 = Comparator J output hae o offect on Bhe nong ovent .
- ' RIS2: COGe Risirg Evert bgast Scamc 2 Entis bt 10000 = Ovemde source is COG1C
LG r(12) [ 201100 |COGS P 2 oulpad s anaibied an & diing event ingad 01111 = Override source is COG18
LCx_k(11] jcotot1 |COGIA 0 = Compuration 2 utpast s 00 offact on B fing event 01110 = Ovemde source is COG1A
LCx_in{10) 001010 | syne CAOUT RIS1: OO Rising Evert byt Souson 1 Ervatie b 01101 = Override source is LC3_out
LOCE] |201001 |sync_CIOUT 1= Comporstor | Outpt 15 onatied 32  Aing cvert nget 01100 = Ovemide source is LC2_out
LCx_fl] |201000 |syne_C20UT 05 Cutpintor 1 calynt bt aaiaet v e g ovant 01011 » Override source is LC1_out
Lo _r(T) |300111 |syme CI1OUT ?’;ﬁm“":"ﬁ'{"m""m“"""t » o 01010 = Oveide source is ZCO1_ouput
LOCING] |200110 [LEY out from the CLCY a-m“mmﬁw&vnm“nmm 01001 = Overide source is sync CAGJT‘"’
1Cx_wfh] |200101 |LCD_cud rum B CLCD 01000= Override source is sync_CIOUTY
LCx_ri8] | 200100 {LCY_out from the CLEY 00111 = Ovemide source is sync_C20UT
LCx_ingY] |2000r |CLONS pin gt st in 00110 = Override source is sync_ 0100‘7
- CLOMNIEPS rmgeter 00101 = Overmice source is PWMS_out!"
LCx_irf2] |200010 |CLOND pin gt sedictiod in ooxoo-o««m-mmppwus_u‘
CLONIPPS rognter 00011 = Override source is PWM4_outl?)
LCx_ieft] |200001 |CLOMNT pin gt sediectiad in 00010 = Override source is PWM3_out
CLEMNIPPS rogeter 00001 = Override source is CCP2_out™
LCx_rf0] | 200000 |CLOIND pin npest sedectiad in 00000 = Ovemice source is CCP1_out
CLCINGPPS regeter
.
g
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MicrocHIP

CLCx DATA INPUT SELECTION

oy
Ox8

CLCx

100101
100100

100081
100010
100001

100000
L1111
o110

Qliiol
911100

oti0t

Torwt! overlion

QL1010
QL1001

EUSART RX

ot 1000
Q10111
o010

FUSART ™

001 _output
MSSP SDOSDA

oi010
910100

MSEP1 BOLBCK
FWMG_out

oloot!

MAS ot

Q10010
010001

P out

PWMD_out

otecco

COP7_ond

@011i1
201110

CCP1_out

COGH

801101
001100
oot

COCIA
coG's
COG1A

01010
001001

e, CAOUT
sync_C3OUT

eotoeo

e _C20UT

@001L1
000110

syne_C1ouT
LCI_out from the CLCD

Interconnects

13: COGx Rasng Event nput Sounce 1) Enatie et
1 e CLOT outgest i anabied o @ risng evend ngedt

0 = CLC output has ne ofiect on the nang ovent
RIS12: COCx Rining Evard gt Sourcs 12 Ervtia it
1w CLOT cutpest s enabied as & rfing event npet

0 = CLCZ output NOS 1O oMaCt 0 Ihe NSy event
RIS 11 COCs Rining Frant bagast Bonsce 11 Frabie bt
1o CLOY cutpudt s st s w rising svend gt

0 = CLCY output hos no efect on he noing event
RE310: COCx Rinirg Fowrt bgadt Scasce 13 Fruatie b
1= PAWM S culgnd i b i & doing sl ngud
0 & PWM S oot ek 00 ot o T fng vt
RS9 COGa Muing Fvwnd gt Souros 9 Prabhe i
L= PWM S outpat 15 enatied 35 3 ssing ovent ngut
0w PWWM G outpnst s 0 offact on e daing event
RISE: COGa Fosng Event ingut Source § Erable 0t
1= PWM 4 outpet i orolied a8 meing overt Ingut

0 = PWM 4 culpust P 50 offact on B daing wvent

RIS?: COGx Rumng Evert put Source 7 Enadie bt

1= PID Uttt i onalied a3 & faing ovent gt

O = PV Cutpust Pus o wlfect o S rlaing wvend

RISE: COGx Rmng Evert input Source 6 Enabie bet

1% CCPZ outpe s orabied o 3 faing cvent ngut

0 = CCP2 oulipnd Nk 10 ot on T s st

RISS: COGx Rmng Lvert Input Source 5 Enabie bt

1™ CCP output s onadied 25 3 msing event ngut

0 = CCP1 outpt a3 no oflect on he ssing event

IS4 COGx Mg Evert Moot Source 4 Enadie e

1 & Compansiin & Oulipudl o s i & fsing sevownd wped
0 = Comgparator § output has no ofect on Bhe neng ovent
RIS3: COCE Mining Evert bpt Scunce 3 Erudie b

1 & Compenstior 3 g o s s & faing svend ingad
0 = Comparator J output hae o offect on Bhe nong ovent
RS2 COCx sy Event bt Sounce 2 Enitie b

1w Compuntin 2 oulipad s anabied as & faing wvent gt
0 = Compuration 2 ontiput hus 00 elflact on Bee dang wvent
RIS 1: COCx Riswry Fvert bt Souncs 1 Enatie b

1= Comporator | Output i3 onaliod a3 & faing evert Ingut
0« Comparston | outiput P 10 wflect on B g wvend
RISS: COGx Rmung Evert input Source 0 Enabie be

1" Pn it COGUNPPS conteol s

LCx_inf)
LCx_ing2)
LCx_irft)
LCx_inf0)

ccoi0t

30100
eooot!

[

ccocal

GGeoca0

LE_cad from the CLCD
LC1_out from the CLCY
CLONS pin gt sectind
CLOCNIFFPS rogeter
CLOIND pis gt sedictiod i
CLCINTFP'S rogeter
CLONT pins it sediactiand i
CLCNT1PYS rogeter
CLOIND g gt sedectind i
CLCINGPP'S regeter

5 onatied a3 fsing evert
0= P sebectiind wilh COGUNPTS conteol segiier Tuc 10 Wflect on e fsng sl

ot

OPAXNCHS: OP AMP NEGATIVE CHANNEL SOURCE |
NCH<3:0>: Op Amp Inverting input Channel Selection bits

1111 = Reserved. Do not use.

1010 = Resarved. Do not use,

1001 = Programmable ramp generator PRG2_outl!
1000 = Programmable ramp generator PRG1_out

0111 = Reserved. Do not use.
0110 = FVR_Buffer2
0101 = DAC4_out!"
0100 » DAC3_out
0011 = DAC2_out!"
0010 = DAC1_out

0001 = OPAXIN1- pini"
0000 = OPAXING- pin

Bh)
HELCLIRED)
ENLCEDRPI)
HENEP D)
HE)
L1

ORS<4:0>: Op Amp Output Override Source Selection

11111 = Reserved. Do not use,

10110 = Reserved. Do not use,

10101 = Override source is COG20"
10100 = Overide source is COG2C!"
10011 = Ovemde source is COG28!"
10010 = Override source is COG2A!Y
10001 = Override source is COG1C
10000 = Overnde source is COG1C
01111 = Ovexride source is COG18
01110 = Overide source is COG1A
01101 = Overide source is LC3_out
01100 = Ovemide source is LC2_out
01011 » Override source is LC1_out

01010 = Override sourcs is ZCD1_output
01001 = Override source is sync_CAOUT!")
01000= Override source is sync_CIOUTY
00111 = Ovesrice source is sync_C20UT
00110 = Override source is sync_C10UT
00101 = Overmide source is PWMS_outl"
00100 » Override source is PWMS5_out
00011 = Override source is PWM4_outl?)
00010 = Ovemde source is PWM3_out
00001 = Override source is CCP2_out!
00000 = Ovemde source is CCP1_out




-

MicrocHIP

28-1:  CLCx DATA NPUT

oy
Ox8

CLCx

100101
100100

100081
100010
100001

L1111
o110

Qliiol
911100

oti0t

Torwt! overlion

QL1010
QL1001

EUSART RX

oti000

Q10111
o10110

FUSART ™

2007 _output
MSSP SDOSDA

oi010
910100

MSEP1 BOLBCK
PWME_out

oloot!

MAS ot

Q10010
010001

P out

PWMD_out

otecco

COP7_ond

@011i1
201110

CCP1_out

COGH

01101

001100
oot

COCIA
coG's
COG1A

eo10t0
001001

e, CAOUT
sync_C3OUT

eotoeo

e _C20UT

@001L1
000110

syne C10UT
LC3_out rom the CLCD

LCx_inf)
LCx_rf2)
LCx_if1)
LCx_if0)

eco10t

$30100
cecoot!

[

ccoco

GGeoca0

LE_cad from the CLCD
LC1_out from the CLCY
CLONS pin gt sectind
CLONIFFP'S rogeter
CLOIND pis gt sedictiod i
CLCNTFYS rogeter
CLONT pin gt sedctind in
CLCNT1PYS rogeter
CLOIND g gt sedectind i
CLCINGPP'S regeter

Intercon

RI513: COGx Fosing Event input Sounce 1) Enatie be
1w CLOT st is anabied as @ sy event et
0= CLC) outpnt has no ofiect on the g overdt

RIS12: COCx R Evard gt Sourcn 12 vt b
1w CLCT utpest s enabied s & rfing event inpet

0 = CLCZ output oS 1O oMeCt 0 Ihe NSy event
RES11; COC Rising Frant lagast Bowos 11 Frabie bt
1o CLOY cutpust s wrbied o w rising svend gt

0 = CLCY output hos no efect on he noing event
RE310: COCx Rinirg Fowrt bgadt Scasce 13 Fruatin b
1o PWWM S oulpnd s rsdind sok & doing sl ngudt
0 & PWM S oot Dk 00 ofait on T sseng eved
RES9. COGa Muing Fvwd brpast Sourow 9 Pruabie t

L = PWM S outpat 15 enatied 35 3 ssing ovent ngut
0w PUWM G outpnst s 50 offact on T daing event
RISS: COGa Rusing Event ingut Source § Erable ot
1= PWM 4 cutpet is oraliod 3¢ meing ovent Ingut

0 = PWM 4 Gulpust P 50 offact on B daing wvent

RIS?: COGx Rumng Evert put Source 7 Enadie bt

1= PID Uttt i onalied a3 & faing ovent gt

O = PV Cutpust Pus o wlfect o S rlaing wvend

RISE: COGx Rumng £ vert nput Source 6 Enadie be

1% COP2 outpd s onabiod 53 3 Soing cvent ngut

0 = CCP2 oulipnd Nk 10 ot on T s st

RISS: COGx Rmng Lvert input Source 5 Enadle b

1™ CCP output 5 anadied 35 3 Asing event ngut

0 = CCP1 outpt a3 no oflect on he ssing event

US4 COG Mg Evert put Source 4 Enatie e

1 & Compansiin & Oulipudl o s i & fsing sevownd wped
0 = Comparator & output has o ofiect on e neng ovent
RIS3: COCE Mining Evert bpt Scunce 3 Erudie b

1 & Compenstior 3 g o s s & faing svend ingad
0 = Comparator J output hae o offect on Bhe nong ovent
RS2 COCx sy Event bt Sounce 2 Enitie b

1w Compuntin 2 oulipad s anabied as & faing wvent gt
0 = Compuration 2 ontiput hus 00 elflact on Bee dang wvent
RIS 1: COCx Riswry Fvert bt Souncs 1 Enatie b

1= Comporstor | Ouput s onaliod 33 & fMaing evert Input
0« Comparston | outiput P 10 wflect on B g wvend
RISS: COGx Rmung Evert input Source 0 Enabie be

1= Pn i COGUNPYS control sopisier 15 cnadied a3 Mising evert input
0= P sedectind wilhh COGUNPTS conteol segiier Tuic 10 Wflect on Ba fsng sl

cARma

ERCCCIe

EELED
»)
»

oo
OPAXNCHS: OP AMP NEGATIVE CHANNEL SOURCE |l

NCH<3:0>: Op Amp Inverting input Channel Selection bits

Bh)
Bh)
Bh)
4

1111 = Reserved. Do not use.

1010 = Resarved. Do not use,
1001 = Programmable ramp generator PRG2_outl!

1000 = Programmable ramp generator PRG1_out
0111 = Reserved. Do not use.
0110 =FVR_Bufler2
0101 = DAC4_out™™
0100 = DAC3_out
0011 = DAC2_out™
0010 = DAC1_out
0001 = OPAXIN1- pini"
00 = OPAXINDG- pin

/

ORS<4:0>: Op Amp Output Override Source Selection
11111 = Reserved. Do not use,

10110 = Reserved. Do not use,

10101 = Override source is COG20"
10100 = Overide source is COG2C!"
10011 = Ovemide source is COG28!"
10010 = Override source is COG2A!Y
10001 = Override source is COGIC
10000 = Ovemnde source is COG1C
01111 = Override source is COG1B
01110 = Overide source is COG1A
01101 = Overide source is LC3_out
01100 = Ovemide source is LC2_out
01011 » Override source is LC1_out
01010 = Ovesride source is ZCD1_output
01001 = Overide source is sync_CAOUT("
01000= Override source is sync_CIOUTY
00111 = Ovemide source is sync_C20UT
00110 = Override source is sync_C10UT
00101 = Overmide source is PWMS_outl"
00100 » Override source is PWMS5_out
00011 = Override source is PWM4_out")
00010 = Override source is PWM3_out
00001 = Override source is CCP2_out!
00000 = Ovemde source is CCP1_out
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MicrocHIP

28-1:  CLCx DATA NPUT

oy
Ox8

CLCx

100101
100100

100081
100010
100001

L1111
o110

Qliiol
911100

oti0t

Torwt! overlion

QL1010
QL1001

EUSART RX

oti000

Q10111
o10110

FUSART ™

2007 _output
MSSP SDOSDA

oi010
910100

MSEP1 BOLBCK
PWME_out

oloot!

MAS ot

Q10010
010001

P out

PWMD_out

otecco

COP7_ond

@011i1
201110

CCP1_out

COGH

801101
001100
oot

COCIA
coG's
COG1A

eo10t0
001001

e, CAOUT
sync_C3OUT

eotoeo

e _C20UT

@001L1
000110

syne C10UT
LC3_out rom the CLCD

LCx_inf)
LCx_rf2)
LCx_if1)
LCx_if0)

eco10t

$30100
cecoot!

[

ccoco

GGeoca0

LE_cad from the CLCD
LC1_out from the CLCY
CLONS pin gt sectind
CLONIFFP'S rogeter
CLOIND pis gt sedictiod i
CLCNTFYS rogeter
CLONT pin gt sedctind in
CLCNT1PYS rogeter
CLOIND g gt sedectind i
CLCINGPP'S regeter

Interconnects

RI513: COGx Fosing Event input Sounce 1) Enatie be
1w CLOT st is anabied as @ sy event et
0= CLC) outpnt has no ofiect on the g overdt

OPAXNCHS: OP AMP NEGATIVE CHANNEL SOURCE |
NCH<3:0>: Op Amp Inverting input Channel Selection bits

RIS12: COCx R Evard gt Sourcn 12 vt b
1w CLCT utpest s enabied s & rfing event inpet

0 = CLCZ output oS 1O oMeCt 0 Ihe NSy event
RES11; COC Rising Frant lagast Bowos 11 Frabie bt
1o CLOY cutpust s wrbied o w rising svend gt

0 = CLCY output hos no efect on he noing event
RE310: COCx Rinirg Fowrt bgadt Scasce 13 Fruatin b
1o PWWM S oulpnd s rsdind sok & doing sl ngudt
0 & PWM S oot Dk 00 ofait on T sseng eved
RES9. COGa Muing Fvwd brpast Sourow 9 Pruabie t

L = PWM S outpat 15 enatied 35 3 ssing ovent ngut
0w PUWM G outpnst s 50 offact on T daing event
RISS: COGa Rusing Event ingut Source § Erable ot
1= PWM 4 cutpet is oraliod 3¢ meing ovent Ingut

0 = PWM 4 Gulpust P 50 offact on B daing wvent

RIS?: COGx Rumng Evert put Source 7 Enadie bt

1= PID Uttt i onalied a3 & faing ovent gt

O = PV Cutpust Pus o wlfect o S rlaing wvend

RISE: COGx Rumng £ vert nput Source 6 Enadie be

1% COP2 outpd s onabiod 53 3 Soing cvent ngut

0 = CCP2 oulipnd Nk 10 ot on T s st

RISS: COGx Rmng Lvert input Source 5 Enadle b

1™ CCP output 5 anadied 35 3 Asing event ngut

0 = CCP1 outpt a3 no oflect on he ssing event

US4 COG Mg Evert put Source 4 Enatie e

1 & Compansiin & Oulipudl o s i & fsing sevownd wped
0 = Comparator & output has o ofiect on e neng ovent
RIS3: COCE Mining Evert bpt Scunce 3 Erudie b

1 & Compenstior 3 g o s s & faing svend ingad
0 = Comparator J output hae o offect on Bhe nong ovent
RS2 COCx sy Event bt Sounce 2 Enitie b

1w Compuntin 2 oulipad s anabied as & faing wvent gt
0 = Compuration 2 ontiput hus 00 elflact on Bee dang wvent
RIS 1: COCx Riswry Fvert bt Souncs 1 Enatie b

1= Comporstor | Ouput s onaliod 33 & fMaing evert Input
0« Comparston | outiput P 10 wflect on B g wvend
RISS: COGx Rmung Evert input Source 0 Enabie be

1= Pn i COGUNPYS control sopisier 15 cnadied a3 Mising evert input
0= P sedectind wilhh COGUNPTS conteol segiier Tuic 10 Wflect on Ba fsng sl

1111 = Reserved. Do not use.

1010 = Resarved. Do not use,

1001 = Programmable ramp generator PRG2_outl!
1000 = Programmable ramp generator PRG1_out

0111 = Reserved. Do not use.
0110 = FVR_Buffer2
0101 = DAC4_out!"
0100 » DAC3_out
0011 = DAC2_out!"
0010 = DAC1_out

0001 = OPAXIN1- pini"
0000 = OPAXING- pin

Bh)
HELCLIRED)
ENLCEDRPI)
HENEP D)
HE)
L1

ORS<4:0>: Op Amp Output Override Source Selection

11111 = Reserved. Do not use,

10110 = Reserved. Do not use,

10101 = Override source is COG20"
10100 = Overide source is COG2C!"
10011 = Ovemide source is COG28!"
10010 = Override source is COG2A!"
10001 = Ovesride source is COG1C
10000 = Ovemnde source is COG1C
01111 = Override source is COG1B
01110 = Ovemde source is COG1A
01101 = Overide source is LC3_out
01100 = Ovemide source is LC2_out
01011 » Override source is LC1_out
01010 = Ovesride source is ZCD1_output
01001 = Overide source is sync_CAOUT("
01000= Override source is sync_CIOUTY
00111 = Ovemide source is sync_C20UT
00110 = Override source is sync_C10UT
00101 = Overmide source is PWMG_outl"
00100 » Override source is PWMS5_out
00011 = Override source is PWM4_out")

00010 = Override source is PWM3_out
00001 = Override source is CCP2_out!
0000 = Ovemde source is CCP1_out




N Mowwb MHS

MICROCHIP

* [MepeHoc pyHKuuu (PPS)
* [1na ynyyweHua PCB
* [1n4a ynydweHna nsonaunm LWymoB

* A3MeHeHusa Ha neTy
* [lo6aBrieHmne HOBbIX COeaUHEHUN

* [ eHepauuna BUpTyarnbHbIX TECTOBbLIX TOYEK
* /I3MeHeHne Tononormu

* 1 Op.




S “Typical” Solution

MICROCHIP
e Uthe Vin
are L
PWM Shutdown
ISR D
—Ppt—y
<_-+Q

|
I
LU |




S g.bit PIC® MCU Solutiort: s

PIC16F1769

Complementary Output
Generator




N SmiCens !
MicROCHIP CpaBHeHue e

«TunoBoe» pelueHne UHTerpupoBaHHOe peLueHue
» TpebyeTt 6onbLIOro » He TpebyeT BoBneveHunsa Agpa MK
BbiCTpOAENCTBMA OT Aapa * HerT 3agepXeK Ha npepbiBaHNA
« CJIIOXHO OTNnaxueaTb U * MeHbLUe nnaTa, MeHbLue
NpoBeEPSTb KOMMOHEHTOB
« bonble nevyaTtHas nnarta « [lpowe otnaxueartb
« bonbllue KOMNOHEHTOB * bonbLlle BO3MOXHOCTEN ynpaBneHus,

KOHTPONA U T.1M.

The Other Guys

PIC16F 1769

AL

S

CPU Is Required

l Canvgiermontany Onagan

'T'é
LED
_T* String
¢

. v
LED
¥ String




N

i
MicROCHIP MoMHOXbLTe Ha aBa! ‘.

Oaxe HeT!

NOMHOXbTEe
Ha YeTblpe!

PIC16(L)F1767x
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A PP
MICROCHIP OTnagka e

* [1na otnaaku He obsA3aTenibHO cpa3y
3anycKaTtb CUMTIOBYHO YacCTb

* MoXXHO MoaenmpoBaTh CUrHanbl pecypcamu
MK

e ) -
AnA TecTuposaHus

s +

Vs _— 'sl —

} e ; VL
- wum 4 Fl r
Boost Topology > coG
FVR + \ h\.__\
Switch | LI LI LI Lo _ N *Komn>
Is / /

NN ( L —
o _ N NN N |

Vi




N OTnaaka

MICROCHIP

* CXxema ¢ KOHTpONeM HyrnA ToKa B
MHOYKTUBHOCTMU

v - \
—<Komn
-
< ~ N

FVR + \-\ N
oy .S
. Komn >
e - - f_/"




MICROCHIP

CARMA py)
DDDDDDDDD
EECEBDD)
EEEDD)
mop
)

Monitoring




| sanma s
M,c;%\cm,, BO3MOXHOCTU MOHVITOpVIHr'E_i:-"..

nm

0 UamepeHUue aHaNoroBbiX CUrHasnoB
0 Tok
0 HanpsikeHne

[l NamepeHne BpeMeHHbIX UHTepBanoB




N mtrions s
MOHUTOPUHI e

MICROCHIP

PRG, & |
& |

0 Acnonb3ya V MOXHO

BbluucnuTb |

err?’ L min’

Lpeak L_avg
1 CkBaxHocTb u |, ,,, NO3BONSAIOT

BIMMCHIATB by ouo W Loy avg

1 ucnonb3ys Vi, Vs bin avgr lout_avgy MOXKHO
OLEHUTb MOLWHOCTb U 3(pPeKTUBHOCTb

1 Ucnonb3ya V; u V_,, MOXHO BbIYUCNUTDb
CKBaXXHOCTb AJNA O0NbLIMHCTBA TOMNOMOrUNn




CARMA py)
ERCOCRRD )
EECEBDD)
EEEDD)
mop
mm

MICROCHIP

AUTOMATED
FUNCTIONS




MIC&HIP Soft-Start C_Aifigél?; £

— *
*Vcharge 1:charge - Vdischarge tdischarge €CIn SHepruA

OCTaeTCsl B MHAYKTOPE TO MOXXET NPUBECTMU K
HacCbILEeHUIo

* [1pu cTapTe BbixogHoe HanpsikeHue =0
* Soft-Start npu voltage mode

* Hun3kaa ckBa)XHOCTb NpU cTapTe C AalbHEULLNM
yBeNnMyeHnem

* YBenuyeHune nHOykKTopa
* Soft-Start npu current mode
* OrpaHu4eHue ToKa NeTnu rnpm 3anycke NCTOYHMKA




M.c?c,;“,,, Soft-Start Voltage Mode:: it

HEd
nm

* LUUM u MOH ynpaBnsoT moaynem Slope
Compensation gna doopmmpoBaHus
HapacTaroLwero curHana (nuna)

* [Muna cpaBHuBaeTca ¢ Vout ona reHepauuu
LM, yBennuuBarwLwierocsi ¢ BbiIXogHbIM

HanpsXXeHnem @
* Korga Bbixog pocturaer 20T 1 |
XenaemMoro HanpsXeHus DAC ™ r CLC }—= P
* CkBaxkHocTb LLINM -
orpaHn4ymMBaeTC4d __— S & Vout

+
cucteMHbIM LM Q ot
— Slope Comp - |
|
/




N Soft Start Hysteretic S
MICROCHIP Current Mode mEEy)

*x DAC1 orpaHnyunBaer
|| peak AO MMHUMATIBLHOIO

YPOBHHA B oo

*x DAC2 + Comparator —oLe)—= pwi
= Interrupt o D&m

* Korga Bo3HUKaeT /§_ < ——
npepbiBaHue — 1% Tem >
HanpsXeHue B HOpMe -

4 Vout




e\ Soft Start / Max current limit 2%

MICROCHIP Proportional Current mode =:=:*

nm

PP
Bh)
PP
>

* COG, 2" komnapaTop u LAl
Aob6aBneHb! AnA orpaHN4YeHus ToKa

* [Mpun Soft Start LUAIN ynpaBnaetr Comp2
AN YCTaHOBKU MUHUMAaNbHOIo YPOBHS

FVR—l

Postscaler
Rise

> COG PWM

Fall

* Korga Comp1
dopmMmupyet
npepbiBaHne —
BbIXO4 B HOpMe




N

MICROCHIP D Uty CYCIQ Limit -'ﬁ%??;;i

*x LLUAM ynpaBnsieT yCTaHOBKOU U
npepenom copoca BbixogHoro LM

PWM i ise

FVR \ CoG PWM
Op Amp
/ M Fall
- Comp

Compensation X Isense
Network

X

Vout




M,c?o;m,, Over Temperature Shutdow. '

* Komnapatop n TepMUCTOPp
A00aBNAIOTCA KaKk BTOpPOU copoc

MoAayns COG (3anpet ynp. umnynoca MOSFET)

FVR

Postscaler

Rise

> COG X PWM

Fall

Compensation L\ X Isense
Network

Vout




N Over Temperature UL
MICROCHIP Current limit mEmps)

* KomnapaTtop n tTepMmucTop 0oo0aBnAOTCA

KakK BTOpOﬁ C6pOC (3anpeTt ynp. umnynbca
MOSFET)

FVR

Postscaler

Timer 2

> > COG PWM

Comp

Compensation
Network

{2 Isense

Vout




N carm

w2 Under Voltage Lockout': s

FVR
Timer 2 Postscaler Rise
DAC \
Op Amp F > COG PWM
/ N Fall
Compensation
Network /\ 4 Isense
X e |—& Vin
Vout N
Comp2
FVR AL
N




M,c’?c,;H,, Shorted Output Shutdowh.:

mp

FVR
Timer2 =% |pRise
DAC +
Op Amp T > COG PWM
/ e Fall
S X Isense
ompensation T
Network .
X Comp2
ut DAC +




vew
vwew

@ - - C-IAlr‘.llr[qé]l:
MICraCHIE Frequency Dithering *:.:

L] 1

* Timer 0 MOXeT reHepupoBaThb
nepunogu4veckue npepbiBaHus

* 1o npepbIBaHUIO reHepupyeTcs
nceBaocnyvYamHoe YMcno

* ITO YMCNO 3arpyxaeTca B perncTp
OSCTUNE (noacTtponka BHYTpeHHero
reHepartopa)




| CARMA p»)»
Mlcn®ocmp Power Up/down Sequencmg“;w»

* B cucremax ¢ usmeHsieMbIM
HanpsH>XeHnemMm NUuTaHua BO3MOXHO
U3MEeHATb BbIXOO4HOEe Hanps)XeHue

* [locnenoBaTenibHOE BKNOYEeHUE
MCTOYHUKOB (KOMMN.2)

* [1nsa BbIKMN. NUTAHUA
MHBEepPTUpPOBaTb FVR [—F
2 KoMnapartop y

PWM

CLC PWM

& Vout

£d Vother -




N Mtorm

MICROCHIP

0 KoHdourypauusa u ynpaBsrneHue
(Tononorusn)

0 KoHdburypaumsa v KntoyeBblie napamMeTpbl
0 KoHurypaums 3aBnucuUT OT TOMNOMNOrMu

0 Monitoring
U MpsasMmble n3amepeHns N BblYNCIEHUS

[l Bo3MOXHOCTMU

0 Startup, continuous/disc, & Fault handling

0 HeT nporpamMMHbIX 3aTpaTt Ha peanusauuio
doyHKL MU




Do PIC16(L)F176x/7x ‘i

* Aapo cBo6OAHO ANS AMHAMUYECKOoro
ynpaBneH1s napameTpamMmm CUCTeMbl

HC

USB Connection

PIC16(L)F176x/7x

CPU Supervises

System 1

Power SuppIyJ

Up-to 4. N

COG
") 16-bit PWM
-
Up-to 4: Power Supply
i Op-Amps 2

AC Supply

'

Rechargeable Batteries (Power Supply 4)

Programmable
Ramp
Generators

10-bit DAC

Power Supply]
3

.




MICROCHIP

Cnacubo 3a aHUMaHue

[amma - CaHkT-lleTepOypr
OkTab6pbL 2016


http://www.gamma.spb.ru

