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Tablel Chip Information

Product XA, X-MHz HIGH-EFFICIENCY STEP-DOWN CONVERTER
Model Number XHXXXX

Maker XHXKXX

Package Type 6-pin CSP

Package Marking XXXXX

Chip Marking XXXXX

Chip Size 1.29mm X 0.93mm = 1.20mm?

Process 3Metal-2Poly

Process Type BICMOS

Gate Length 0.5um
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Introduction

® 1Pin

Photo.1-1 Package (Top View)

Photo.1-2 Package (Bottom View)
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® 1Pin

ﬁ (Bottom View)

Side View

(Side View)

Photo.2 X-Ray
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1.29mm

A

Die photo was removed form Sample Report

wwege6'0

Photo.3-1 Chip Overview

Photo.3-2 Chip Markingl

Photo.3-3 Chip Marking2

LTEC Corporation Page 13 of 299




Pin assignment was removed from Sample Report

Photo.4-1 Pin Assignment (Bottom View)

M. S R A PO @ 1Pin
Photo.4-2 Pin Assignment (X-Ray)

GND
GND EN VIN
VIN
GND VIN
Die photo was partially removed form Sample Report
SND VIN
SW
GND VIN
oND VN MODE Gnp

3Metal Layer
Photo.4-3 Pin Assignment (Chip Overview)
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Elements

Cell Name
(4 terminal)

[PMOS]

[NMOS]

mfetn4-1

@}
u

G\. —————— \k Length
D _—_,.: 'i """ A 1[um]
Width
w [um]
Symbol Cell Name Symbol
(3 terminal)
S Mn S Mn
— W=w u
?Q W=w u ¢ )
. <+ > B L=lu mfetp3-1 #l L=Iu
— M=m E— '\:A:m
mfetp4-1 B=body
D D mfetp3-1
D Mn WMn
— =w u
W:WU L Iu
G ._{“fﬁ. B L=lu mfetn3-1 ¢
d;—ll M=m
mfetn4-1 B body
S mfetn3-1

n :element number
m : multiplier
body :body node

Photo.5-1 MOS Transistorl
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S\ e——— B
G\., _____N._ Length

n :element number
m : multiplier
body :body node

/ TN 1 [um] |
D —— !
N Width i I

w [um] !

Cell Name Symbol Cell Name Symbol |

(4 terminal) (3 terminal) !
[PMOS] !
S Mn S Mn !

o W=w u W=wu !

mfetpd-2 G %|% B L=lu mfetp3-2 _# L Iu |
\—l M=m !

mfetp4-2 B= body ,

D D mfetp3-2 !

[NMOS] i
D Mn D Mn !

T W=wu W=wu |

mfetnd-2 ¢ >—{I%- B L=lu mfetn3-2 ¢ '— '” !

& — M=m :

mfetn4-2 B= body !

S S mfetn3-2 |

Photo.5-2 MOS Transistor2
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n :element number
m : multiplier
body :body node

Layout w[um] !
l —— ;

Length 4 -~—------- il i G |

o o !

t lI Jr— fr— i

Cell Name Symbol Cell Name Symbol i
(4 terminal) (3 terminal) !
[PMOS] !
S i s Mo

W=w u W=wu

mfetpd-hl G B L=lu mfetp3-hl L=lu
M=m M=m !

i B=body |

D mfetp4-hl D mfetp3-hi !

[INMOS] |
D Mn p Mo

W=w u W:W Uy

mfetn4-hl G B L=lu mfetn3-hl L=lu
M=m M=m |

mfetn4-hl B=body :

S mfetn3-hl

Photo.5-3 HV-MOS Transistorl
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n :element number
m : multiplier
body :body node

S=B i

Length i

G | [um] !

D -y, :

' Width | i

w [um] !

Cell Name Symbol Cell Name Symbol i
(4 terminal) (3 terminal) !
[PMOS] ;
S Mn S Mn

W=w u W=wu

mfetp4-h2 G B L=lu mfetp3-h2 L=lu
M=m M=m

) B=body

p Mfetpa-h2 D Mfetp3-h2 !

[NMOS] i
D Mn D I\_/ln I

W=w u W:W uo

mfetn4-h2 ¢ B L=lu mfetn3-h2 L=lu |
M=m M=m

Mfetn4-h2 B=body

S Mfetn3-h2

Photo.5-4 HV-MOS Transistor?2
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Layout Cell Name Symbol

1 |
. :
: :
a S
E Length bitn-1 o i
| . jtn- B AREA=w *lu 1
| s T B Mem |
: Py l
e S e
: :
1 |
e T g e
1 |
| Width |
! w [um] n :element number |
, m : multiplier |
e e e e e e e :
Photo.5-5 Bipolar Transistor
! Layout Cell Name Symbol i
1 |
X |
: A B POLY1
! E i resl A ._N\/\/_. __
E < W=wu E
! l E - L=lu !
! ah b . M=m |
: T i<—>: :
E Width 1 Length ! :
| w [um] | fum] m : multiplier i
1 |

Photo.5-6 Resistorl
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Layout Cell Name Symbol

POLY2

res2 A __/W\/__ B
Length WfWU
| [um] k/f:lntqj

Photo.5-7 Resistor2

1 I
E Layout Cell Name Symbol :
|
: l :
1
: Width - T eI ., i
I w [um] _T“ T : METAL !
; e o AN s
1 A N 1
| S 1
: B W=w u |
: o . L=lu !
1 1 M=m 1
! ST |
1 |_ ________________ |
: : I
1 [Tttt TTTT T 1
: e +— B :
| :
1 |

Photo.5-8 Resistor3
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—— e S S S e M S e e e S e S e e e S e e e S e S e S e e e e e e e e e e e e e ey

Layout Cell Name Symbol

I 1
: l
: AREA=w *l u :
: M=m :
: —— K !
: l
: l
I 1
| T L :
: Width m : multiplier
e oo WUl e ;

Photo.5-9 Diode

! 1
E Layout Cell Name Symbol :
! . : Length i
! — =1 [um] PIP !
1 | 1 |
| _l_____L_ : :
! I I Capl A B i
: W=w u !
: L=lu !
! M=m I
! — B :
! 1
0 1
! 1
! . 1
: T Width n :element number !
! w [um] !
! 1

m : multiplier

Photo.5-10 Capacitorl
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_____________________________________________________________________

CW: Capacitor Width
CL: Capacitor Length
MW: MOS Capacitor Width
ML: MOS Capacitor Length

1
: :
1
| :
! !
1 i
; |
1 Length A .__{ FH B !
! . 11 [um] . A cap2 |
1 1< > |
] | ] 1
! o CW=wl u i
: t CL=I1u :
: : : MW=w2 u I
! : ML=I2 u :
1 Length] = = = !
112 [um] E : !
1 B F |
: £ E : I
: 1 ElE Circuit !
: I S |
| ! PLP I
1 I 11 \
: 1 1
1 :‘ 1
- Width ] | !
i w2 [um] A B !
1 1
| Ly |
| [ I
| |
1
| I
1
| :
1
! :
! 1
! 1
! 1
! 1
1
! :

Photo.5-11 Capacitor?2
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C1:Control Gate
C2:Tunnel Area

\

|

1

! Width Width —_

! w2 [um] w2 [um =wlu
: 1 1 [ :! !4 L=I1u
: e ! — mfetn3-1 —{ | M=m

| i Ly “"1  B=body
! Length V.11 v _1¥ Length mfetn3-1
I 12 [um] 1 12 [um]

| __¥ Length PID

! :':'f 11 [um]

1 11

: ¥ cap3 4 }ﬁ

| =

: Width W=w2 u

| wl [um] L=12 u

! M=m

1

i n :element number
! m : multiplier

! body :body node
:

L o o o o o o o o o o o o e e o e e e  —  — —— ——m —————m—m——
1

1

|

! Circuit

1

! NT N2 N2’
! T ‘ ‘

: IN L

| C ML oy

: i & I======5

1 [ ‘\_/' 1 : C]_

! U S !

1 ’\ \,

1 R

! M2 M1 M2
1

| C2

| N2’ N1

|

1

1

1

1

1

1

1

1

1

1

1

1

Photo.5-12 EEPROM
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Analysis Area Die photo was partially removed form Sample Report

Photo.6 Analysis Area

Table2 Function

No. |Function Fig.

1 Band-Gap and Bias Supply Fig.2
2 UVLO Thermal Shutdown Fig.3
3 FB Voltage Divider Fig.4
4 PFM Comparator Block Fig.5
5 PWM Comparator Block Fig.6
6 Driver Control Fig.7
7 Output Driver Fig.8
8 Current Limit Detect Fig.9
9 Negative Inductor Current Detect Fig.10
10 Control Logic Fig.11
11 Frequency Control Fig.12
12 Oscillator Fig.13
13 EEPROM Block Fig.14
14 MODE Input Circuit Fig.15
15 Soft Start Fig.16
16 EN Input Circuit Fig.17
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| _ . Fig.11 ,Fig.13,Fig.15, :
: Undervoltage Fig.3 Fig.16 Fig.17 |
| VIN-—e Lockout |
| Bias Supply . Soft-Start Negative Inductor :
: Fig.2 |1l Current Detect I
1 d H—
: Bandgap VR = 0.8V Power Save Mode Fig.10 :
i — Fig.12 Fig.13 || SwitchingLogic | f Curon i ° i
| Shutdown Fig.3 Frequency etec !
: control - [[TT] Fig.9 !
|
| | .
! Fig.4 Fig.5 ,Fig.6 | Fig.8 !
| Fig.7 ) :
| B
B[ —— ‘

| Gate Driver [g:‘ SW
| v/ Anti
| REF Shoot-Through |
| —+ l
| |
! I
| L
I _ r[:‘ GMND
|

= I
|
e

Fig.0 Functional Block Diagram
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