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Fixed BUR-Pin Voltage(Vgr): V,=20V

Test condition: Vin=115Vac, Vo=20V, Tl 45W EVM

REF
Rsur1
BUR
T Rsur2
Csur |

AAM-ABM transition is 0.3A
for 20V/45W output
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togawa
ハイライト表示
ニスを塗ったトランスと下部VBURが許容できる設計の場合


Fixed BUR-Pin Voltage(Vgr): V,=5V

Test condition: Vin=115Vac, Vo=5V, Tl 45W EVM

REF

Vsw

Reur1
BUR

RBURZ

CBUR

» Lower Vg results in lower f, operation.

@ When Ng,, adjusts under lower f, case, fg r
variation is larger,

@ Larger variation fg; force ABM loop performing
different Ng,, among adjacent burst packets

* ABM-AAM transition is 0.6A for 5V output
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togawa
ノート注釈
変動が大きいfBURは、隣接するバーストパケット間で異なるNSWを実行するABMループを強制します

togawa
ノート注釈
NSWが低いfswの場合に調整すると、fBURの変動が大きくなります。


RUN Pin Voltage information

ABM:

RUN Nsw=2 -9

VRUN(ABM)=5V*(NSWTSW/TBUR)

Vsw

ABM-AAM Transition:

| Nsw=9+9 U Nsw=9 u Nsw=9+9

‘ Nsw=9+9+-** U L -
Veuniasm)~=5V

More Pulses (Nsw), Higher Vg n, When Vg is closer to SV, it indicates that it's deeper AAM-ABM transition
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Circuit Design Example

Design guide:

—————————————————————————————

5 small package devices

RUN

REF IJ:

Veun=5V

VCOMP_REF=1 242V (TLV3011)

DABM=NSWTSW/ Tsur

RBURI

BUR C3 Koiviper=Rsurs/| (RauratRsurs)
— * *
ucc28780 _| Raume Vcome rer=Vrun™Dasm™Kpvioer
CBURl
Rsura+RBurs
— *C = 20uS
BUR2
RsuratRsurs
*Ugyr IS @ open drain output comparator which integrated reference voltage *Dpgwm is around 0.86 ~0.95 when Ngy, = 9 pulses

Tl Information — (SelectiveiDisclosure

Ret

Reuri 196k
Reurs 63.4K
Caurt 180pF

Raurs 150k

Usur TLV3011AID
Raura 427K

Raurs 150k

Caura 180pF

*All of R&C can use 0402 package
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togawa
ハイライト表示
選択的開示


VERFICation at V=20V (Vgu 1.22V < 0.93V)

Test condition: Vin=115Vac, Vo=20V, T| 45W EVM

—————————————————————————————

*  Concept: When RUN frequency is
low(More pulses in a burst package),
Rgurs parallel with Rg ., and lowering
Vgyr to force controller into AAM

«  For the design which varnished@
transformer and Lower Vg g are Not
acceptable
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togawa
ハイライト表示
検証

togawa
ノート注釈
コンセプト：RUN周波数が低い場合（バーストパッケージでより多くのパルス）、RBUR3はRBUR2と並列になり、VBURを下げてコントローラーをAAMに強制します

togawa
ノート注釈
ニスを塗ったトランスと下部VBURが受け入れられない設計の場合


Verification at Vo=5 V (Vgus: 1.22V - 0.93V)

_____________________________ Test condition: Vin=115Vac, Vo=5V, Tl 45W EVM

™ | R

Vsw

.-.-)'--g'{\«~~<'.vl'o'."""'w"?‘ﬂ—h"“"a."-‘-w"'-r».'.‘v---«.l\t-n"w~~.“uHANE‘--AM‘.“JQNH‘.-JNN'.“'
| | |
|

*  Concept: When RUN frequency is
low(More pulses in a burst package),
Rgurs parallel with Rg ., and lowering LA S Y N N
Vgug to force controller into AAM 1o

»  For the design which varnished
transformer and Lower Vg g are Not
acceptable
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Debug tips(1)

* How to choose Ry k3
Rgurs Set the hysteresis voltage (Vyy,s) of Vg, ONce Vi, is enough for power stage jumping from ABM
to AAM, The bigger , the better. Since large Vs will impact average efficiency. Special at high line.

196K 63.4K 1.219v 100k 0.826V 0.393V 1.322A 0.585A 0.737A
150k 0.925Vv 0.294Vv 1.341A 0.969A 0.372A

*lo_aammeans Load ramp up from OA until controller entry AAM, while |, ngy means load ramp down from full load until controller entry ABM. g 1yys=lo_aam -lo_agm

o | P | Pow [ |

ABM 1.00A 21.89 20.00 91.36%

AAM 1.00A 21.91 20.00 91.28%

*ABM: Load ramp up from OA , so lo=1A, Still in ABM
*AAM: Load ramp down from 2A, due to lo_Hys.Still in AAM

clusion: Such as 0.372A lo_Hys impact for average
efficiency is ignorable

Condition: Vin=230Vac, Vo=20V, Ry r3;=150k
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togawa
ハイライト表示
RBUR3は、VBURのヒステリシス電圧（VHys）を設定します。VHysがABMからAAMにジャンプするパワーステージに十分な場合、大きいほど良いです。 大きなVHysは平均効率に影響を与えるためです。 ハイラインでスペシャル

togawa
ノート注釈
0.372AIo_Hysなどの平均効率への影響は無視できます


Debug tips(2)

W *CBURZ = 20uS
* How to choose Cg
Reura Reurs and Cgr, configured as filter for RUN signal, Too strong RUN filter will delays the
response of comparator Ug  ,Special in low output voltage 5V when ABM-AAM transition happens.
And smaller RUN filter time will in advance let ABM enter AAM than target setting.

Cgur>=200pF Cgur2=180pF

am -

Test condition: Vin=115Vac, Vo=5V

Note: Considering the tolerance of MLCC, Cg g, value should be slightly decreased base on test results
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togawa
ノート注釈
RUN信号のフィルターとして構成されたRBUR4、RBUR5、およびCBUR2。RUNフィルターが強すぎると、コンパレータUBURの応答が遅延します。ABM-AAM遷移が発生した場合の低出力電圧5Vに特有です。
また、RUNフィルター時間が短いと、事前にABMがターゲット設定よりもAAMに入ることができます。


Appendix

: 5 small package devices :
RUN i ! RUN
: 1
I
REF L[ : ! REF C3 .
| 1 2
| | o
| 1
Reur1 : : Reunt R LT EEE . g
| | — I I
L 1 !
BUR ! : — BUR C& W : Usug L/.’I |
[ | BURS |
I l i ] : RIE el g
R;
UCC28780 LR < | ! UCC28780 aurz L | Seun | L
= I I Caurs b 1 —_—
BUR1L : : o :
| 1 : 1
! ' - |
I T
| ! — | __ Open Drain comparator_|
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