1/28

FIG. 1
10
Digital Input

N-M Bits DECB[MSB]
i‘ DEC[MSB]

| |
i ofo —
| /OJ | Nz | O
| o | -
| S3 |
i | | Digital

11 | || Input
| . |MBits
| |

Vio ! |

! ! Voo
| |
| V.84 IN3\T\
NI s
sy i IN4 | Gim2
| |

VDD
— 13
Vi | ST | INT +i{

IB_LB

14

e 1@35

16




2/28

FIG. 2

DECB[2]

DEC[11:3]
DECB[11:3]

©
© 9 Ww
b_ —
— o~
£ {%
[a) w +G | # w + ! m
2 —| « »| < —
> Z| 2 = Z| 2
C_l_
S
as
= [T
SN < _
Q| X i
| \ o _
° _ o % | =
_ \O . \O “.\
_4I~u N _
| P %) _
_
| i
I Y E
T (@)
> =
—> —_




3/28

10
DECI[11:3] ~
DECB[11:3] DECBI[2] =1
i‘ DEC[2] =0
Vb
nV
Vi o : > N1 +G Vo
St -
o/oJ - IN2| "
S3 |
[}
I
1| DEC B.LB
>
11 AT
| 2o Y .
[}
- \
Vio ] : DD\—I'\
' v s4 IN3
: o0 r_; _____ — +GI
: S2 vy ! m2
:—----O-:G ------ - IN4 -
I 15
Vhi
~ - IB_LB: 7/1615 ot11
- IB_LB: 5/16[3 010
Vo < -4 IB_LB = 3/1615 001
- IB_LB:1/1GIB 000
- AN
Vio DEC[2] T DEC[0]

DECI[1]



4/28

10
DEC[11:3]
DECB[11:3] DECB[2] =0
i‘ DEC[2] = 1
VDD
13
St | ______ \—L{
Vi— "ot I = INTH, Vo
-...--____:on Gm1 >
" o P = IN2|
! S3
|
! DEC Iz 1
11 l [2:0] ~ - .
Vi -1 14
VDD
S4 y IN3 {
O +
Gm2
S2 Y
5% INA |~
1@5
VHI
7
< Iy g=1/16lg 111
VO< - IB_LB: 3/16Iz 110
-— I3 5=5/16ly 101
~ -4— [g 5= 7/16lg 100

DECI[2] T DECI[0]
DEC[1]




5/28

10
DEC[11:3] _
DECB[11:3] DECB[2] =1
\'L DEC[2] = 0
Vb
HI > — IN1
oo ' -+ + \
81 u Gm1 =O
o// :.--> IN2 _
S3 :
! DEC I
1 || [2017 o L8
= ! Vv
VLO : ) : Avthz D{
. Sl ~ IN3
[ oo : U +
i S2y p=== - | G
[}
ey ; NG|
Ig 15
VHi Vi
~ \\\\\\\\
. T - IB_LB: 7/1615 011
Voo T ~—I3,5=5/16l 010
————————————— - IB_LB: 3/1613 001
N L <_IB_LB:1/1GIB 000
Vio

DEC

Vio S /‘
DEC[2]

[1]
DECIO0]



6/28

10
DEC[11:3] DECB[2] =0
DECBI[11:3]
i~ DEC[2] = 1
Vb
V S-I - AVth1 i(13
o o r= ) __IN1
olo bj \_D +G | V=o
:" """5—"l —- IN2 _ "
: S3
| DE
11 : [2:0] o8
Vv i 14 16
Lo -4
Vbp
S4 Avthz {
oo N3,
\4 sz
S2 |
oo N4 |
I 15
Vi Vi

""""""""" ~<— g 5= 1/16lg 111
Vo : ———————————— -+—Ig,3=3/16Ig 110

-~ B IB_LB: 5/1615 101
o <_IB_LB:7/16IB 100

/
DECI[2]

DEC[1]

DECIO0]




7/28

Vi Vi

- -+ g g=1/16lg 111
: ____________ -—1I3,5=3/16Ig 110

T -+—[3,3=5/16g 101
VO< 3 - <4—I3,3=7/16l 100
- ~<—155=7/16l5 011

\\\\\\\\\\ <—I55=5/16l3 010
____________ -4—[3,3=3/16lg 00 1

(. ~<—1g,5=1/16l3 000

LO /
DEC[2] /

DECI1]

FIG. 7B -

Vin Vi

<
o
<

111
110
101
100
011
010
001
000

/

DEC[2] [ DECI[0]
DECI[1]

Vo< [N

SEEREEE

<
S
@)
<
=
@]



8/28

mn_um_H

S_W“

14!

eaA—][ sl

wo |

151 oG __u

POL | bt S8A

u_m_ww__u_q

+ m_t:

H_u_q

o
INI

991 |ped[ e9l

IIIIIIIIIIIIIIIIIIIIIIIIIII

961 | p—zcan

mm\_mT LA
m_n_>

agl

81 Jb

T3

Zan—

egl

n_n_>

om__u



9/28

FIG. 9A

To 1
DEC[2] DO3
— P IB_|_B
DECI[1] DO2 l
—>
DECIO0]
S DO1
veo——{[ YH[L HL HL
14a 14b 14c 14d
VB3 H H H |
14e 14f 14¢g 14h
VB4 H H H |
14i 14 14k 14|

FIG. 9B
DEC[2] DEC[1] DEC[0] | DO1 DO2 DO3
1 1 1 0 0 0
1 1 0 0 0 1
1 0 1 0 1 1
1 0 0 1 1 1
0 1 1 1 1 1
0 1 0 0 i 1
0 0 1 0 0 1
0 0 0 0 0 0




10/28

FIG. 10
11

Mmr— —
O A e S I ,
W02 q _ _m .
o= T f L £
— " [} _“ ' ! —
DI “ _ “ : “ “ )
! |
At T [ g | — |
o 99— S | E— |
or | 1 T — | = _
CE ST - "m | | |
o 1 i |
O J d— J A — ¥ |
=T 9= 91 9= T T = _ |
1 = = ---.L_L = — = """ M= 1B o
o /1 | 1 | . 7 |- I AN M T e R M I 2
S “ rre ol
SEE A 100 I 7 B A 7 I 0 A 0 I
L L ! /i — g — —/ —/ , —/ | —
w = o~ & & Pl '/ & ] ) & to |l =] S &
s | | | _ 2 Y T Y _ ! rle|lc| | >
> I s |Esjxs|xs NN &S Nl N
S8 >2PaPalsl  SIESESP LS > ===
T S5 8- ST T2
o = S S Y I G ]
CW_ 1 — S | == L 1 1 | .
AN (NS SEPNI IS EN R IS SR P .
- , | I— I I~
o r/ —H— H= e = m - - = L
O— _ = M= A I I |
w = i m:I 9 - 9 ,:I_:__I_ _ |
o— \ _L_|_ _|_ _L_|_ ! r_U| m
mr— ! 1 1! - | |
O — =" - n ! _ |
s ' A I.A_I_ T R = |
o= " L L S - _ |
[} ]
o7/ “ A _ .
[}
P} “ ! _ “
m— n_:|_ \__, “ﬂ_ /
Q2L BN S sttt Bt tetietebietiets R N
T >

N

11a




11/28

11 FIG. 11
DECB[11] DECB[4] DECB[3] DECB[3] DEGB[4]  DECB[11]
DEC[4] | DEC[3] pecr3]| DESH]
K VREFH N Y v
VR[512]J Flo4
.’/ __________ N "_;)\_\\. : Y E\
~ L | ez | |t g
1e! J_—LLF’:l VR[510]§ I J%"
ﬂ SIGCOR SRRt I
| &l VR[508]§ N T
TS S R0 (I N
] |‘-‘l’:| VR[259] 3 |‘—“—‘|_J_ L '
[ _LLF’:l VR[258]§ + J%--
-1l = VR[257]§ it ]
B o | N = Chbbbl el R
Vol Sl Ve 2 ML [+ :
L L e HT |
| + VR[254]§ - N
| AL R wes Y|
; 1] Lﬁ + IR —3
i | L % I i
i R L
1 Vel E 7 |
| 1 ! €1
i ML VRiZ.Z ”
fi -1 | — VR[1]§ i M
1 = VR[O]\%\\ --------------- o
N v J_Hd 11h
N ~ J ﬁ_J N ~ J



FIG. 12 100
SL < | | >
/\ ) g 2 d )
/ 1031

101

12/28

»d

Bd

Bd

GL

Bd

102




FIG. 13

13/28

100
DNI[O] DN[1] DN[N-1]
DPI[0] DP[1] DP[N-1]
41 42 41 42 ..M 49
0> | [K0> <> [<1> KN-1> | [KN-1>
LVDS ‘\1 18
DSE[N-1:0] .
111 .
N SSP, SCLK
SR -
112 ! \ , DOUT
L < Logic
LAT Circuit
LTS
113 ', "’ ': /’ /, /
i LS >
¥ ¥ £ ) ¥ 119
114 | !
- DAC
115 ‘ | ‘
i AMP
X X X X X
N J
'




14/28

FIG. 14A
SL ML
GL
e B
N 1|
| T  — | Imon
i 120 122 i
| CTLi
: 124 123 126 :
o |1 TS i
1 125 | i
| L fer
N I
ANL
FIG. 14B
P1 P2 P3

SL

GL

L
}



15/28

SL ML
GL1
GL2
I e T s T
LT [ 1|
| — I Imon
| 120 122 i
i T CTL |
I
| 124 | 123 (Z :
i ] I 126 i
103 1 '
R 125
i |:|-| 121§
N I
ANL
FIG. 15B
SL ML
GL
I N B
LT 1|
| 120 122 | |Imon
| |
i — CTL |
| !
| 124 | 123 (ZS) :
i U I 126 |
103 1 '
B 125 | |
| L 121
I N _
ANL ‘




16/28

FIG. 16A

GL

CL

SL

GL

FIG. 16B

| ~ ® _
: ™ _
o~ |
N @ /0|X|o |
| N,
: < |
_ _ ® |
_ _H N— i
| © _
~_ L. e
L

CL

SL



FIG. 17A

FIG. 17C

4018—peo—ep o

4001 Z///// {0/2//
4006 \/{// // 4005




=———~1 4018
FIG 18A4001 |§§=—“
100‘.
4006—_ .I
4005
101
FIG. 18B 4018
4001
100 — 200 oo)
U7 7
a—T I// /. ~—
101 //// ///j 101b
FIG. 18C
4001
100a~\.
4006 —_ ||
101a—T1/
100b —-




19/28

ON @ — — @ |

el 2 ploy  Slov 100
| 0g0¥ 120V 41 OOV | LoV |
| /\ /V\ | | | 201y
_ : ———a \/ — €0l
| T R — Z 7 =N
| / | _ ‘ = oty
\_  0Ov Ruis ois[ois”  zs \ | J \ |-z
% Y \_ 610Y
& _ _\ % W\ N, j\\i\wﬁ\g 7
\_ \ \ \\ \ \ | \ M 810Y
| y16¥ £16¥ | | -
€0V LISY 01Gh 900% g6l Ol
ON @ — — @ |N
201 101 v10v
—— —— G1O¥ 100
" 0g0¥ 120¥ LIS OlO¥ Loy
| / 2oLy
. . — ”HMO—._V
‘ OLly
20y —& owm_m:m 016 | 2y
610V
V2222720727220 T\q\wﬁ\# 7

{0[0)7

V61l Ol

7 LLLY

\ 8107
|
|

gooy €lovy €E€ovy  1E0V GEov 9001



20/28

GlLov H0]0) %

_ 201¥
|/

5— 201V
7 RS

ﬂ( OLly
AN

y\0y Py o oY

11017

i |
| 7 T _ _ .
p1GY _mﬁ\:\m_@_ _\ﬁ o_\mq _ 8\8 _ q0¢ 9Ol

0V —=

v 10V
Goov

V0¢ Old

gooy €10y €Eov  1EOV GEoy 9001



21/28

N @ — e [N

Qb .l G10¥ 100Y
.~ 0S0¥  1zok 915 olov |, Llob
! \ \ —— X
! | 201¥
-/
——1 £0l¥
\ 0lLlPy
—211¥
B : V10V @2z e O OV
X_va \\ mﬂm\v \\ \ _ / | slov
“ 1E0¥ L 1GY 01G¥ _ 900% _ d1¢ OlId
IN®— — e e]|N
G10¥ _o,ov
| 201¥
-1/
3201+
4 RS
0LlPy
2807 —& : 2L
.V—-o.q \ \\\V \\\ ...V/\m—.o.v
GO0y
_, 810¥
| | V1Z DI

] / / / /
800F €10v €€0y 1€OF  GEOF  900¥



22/28

FIG. 22




23/28

804

803

202

201

4
{ / \ /
SR o802 %8 2\
© .\ ,___ m © __\ :
w PARZRZRZARZRA / w PARZRZRZARZRA /
M PARZRZRZARZRA V S w PARZRZRZRZRA V
H PARZRZRZARZRA N H \
RRERERERT Y i /4
AP A A A AR
3 & g >
N T m i r
\_r\ / _, \. /
7 /
< ko m bs
™ o ™M [S)
AN AN
S S
L L




24/28

FIG. 24A 7405 1100 FIG. 24B

7400
7406
7401
FIG. 24C FIG. 24D
1200 1000

FIG. 24F

7500

7641 7646 71643



ST
€1
1
60
L0
== S0
€0
10

mVL=1V
OoVL=3.875V
BVL=6.75V

25/28
L0:1V \l VL0:675V
N

=3.875V

Vio
\"

10
€0
S0

6°0-
T'1-
€1-
ST

80 -
70 -

FIG. 25

30 -
20 A
10 A
0

T T T
o o o
w LN <

JaquinN

DNL (LSB)



26/28

FIG. 26

mVL=1V

| S£0°0
| G90°0
| GS0°0
| S¥0°0

6.75V

OVL=3.875V

aVvL

B S£00
G200

ST10°0

| S00°0

| S00°0-

e 5100
G200
GEO0-
| S¥0°0-
| SS0°0-
| S90°0-
| SL0°0-

JaquinN

output voltage (Vo) deviations [V]



27/28

(youd wrig-0T)
s|jauueyd’ 9

wr 8'v9

wrl 00/t

) S1N2JID Jayng R 11d Y9-6 J9MIYs [9AS1 21807
‘dwy zwo ‘dwy Two
1IN2J1D [0J1U0D JUBLIN)

10109|3%

L¢ Ol



28/28




