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Abstract: The self-cascode (SC) structure has low output voltage swing and high output resistance. In
order to implement a simple and better SC structure, the native-Vy MOSFETs which has low threshold

voltage( Vi) 1s applied.

The proposed SC structure is designed using a qualified industry standard 0.18-gm

CMOS technology. Measurement results show that the proposed SC structure has higher transconductance
as well as output resistance than single MOSFET. In addition, analog building blocks (e.g. current mirror,

basic amplifier circuits) with the proposed SC structure

are investigated using by Cadence Spectre

simulator. Simulation results show improved electrical performances.
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Fig. 1. Self-cascode structure.
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Fig. 2. Cross sectional view of the proposed self-cascode
structure.
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Fig. 4. Transconductance characteristics of SC structures

with various AV, as a function of drain current.

Agksk= SC ++x9] M19] Ad ol 1,3 M22] Ad 2
o] Ly= 05 mmolat, 5 Ad Aele] & (L, + L& 7|&
o] Hi= e NMOS M@ A 20| L= 1.0 ms} 2
o, AgolA ALEF ZE NMOSS| Ad £ W= 40 m
2 FYsit Akl SC F-ZolA M9 Ves 05 V
o] a1, M2¢9! Native-Vi NMOSE] Vi 0 Veolok, g
2 7 NMOSe] &5 A9} zbo] (4Vi,)E 05 Volrh
2% 3olAs= 9 NMOSeE o 8717 AV,E zr=
SC 3¢ &9 A3S CadenceAle] 3= Al EolE
spectre2 o] 4alo] ®o] Aelek Auto|rt AFLS 95t
o] AAZ 3|Ze] ulolo] 2~ AHF (Ipws) 10 AE 7]FEo
2 AT V7t F55 ra®] S RS B

T AU

100M

(a) —{—NMOS
—8—N-SC

1150 %

)

6p 8p Iil)p 12Ip 14p
I, (A)

Fig. 5. Measured analog parameters of the proposed SC (a)
Tou (b) gm-

a9 40X 19 39 2 Ao g AV ©E g,
548 Ro| 483 dxjeld). ARE B g5 rendt
2ol AVyel mel F7FsHAINE AVy=03 V o)A wji=
gn®l A F748HA = RS 9 F Uk

AleketE SC 29 AVps 05 Voluw, 1 33} 4
o] ANz Y 3o HE JEF FFEOE dwdE
53] Agksh= SC 3o 4, Native-Vy NMOSE v
R FE (~10%em’) 2 Qete] F= Al 23 vy
3}&0] p-well?] ¥% (~10"/cm®) Wsol 23 vV, 83
SR AHg Z0 8 o4t n, £F FAAAE p-wello]
AHE Vud FASIER Al SC +2% ¢H4E 4
Vg A" F g Aoz gdadr]

1% 5% ©d NMOS$H A|gksls SC T2(N-SC)e]
rat? gmo 2, AgilentAle] whed] spejule] 247
4156C= Z4F Aot} Vps=09 VY o), Aol o
Tt ¥}t gme SRA3ATE 218 5(2)9] ran®] A$ A B
o] 43 Azet A ©d NMOSR Y Z7hsb= A



578 J. KIEEME, Vol. 26, No. 8, pp. 575-581, August 2013: D.-H. Lee et al.

—+NMOS
—@—N-5C

n
—
= 4
of 604 -
404 -
Zﬂp, T T T T
0.0 0.1 0.2 0.3 04 0.5
Ve (V)

Fig. 6. Measured body transconductance versus body
voltage.

1—l—MI : NMOS
| —#e— M2 : Native-Fr NMOS

Ve V)
[=

0.0

-0.14 T T T T T T T
00 02 04 06 08 10 12 14 16 18

vsn 8]

Fig. 7. Threshold voltage versus body voltage.

)
-

g% & oz, 2¥ 5b)e gl S AFH7t F
% N-SC® gpo] © NMOSHT} g4sls 3

Imas= 10 AS 71Eo2 Hlis] 29, N-SCY roudt
gmo] T NMOSE T 7+ 1150%, 30% 4= UAct &
o] AFoA o4dg 2 N-SC7} @ NMOSHt} 3
dE 548 Fe.

28 62 @Y NMOSeF N-SCe Az-vir gt
(Vep)oll & vir] Edl2HAYE A (g=Adn/4Vss) S e
A3k Aol A WL Vs Vst TY3HA 09
VE el7tele, Vel o e AFE A5 498
B N-SC g’} ©Y NMOS®| gmith 2 A&
13t 4 Ut} g/t AW AEFE FX9| FF7|Y ¥
5-28Q FE7|9 o5 4o AFE F 5 UAAW

o

[7), AASH v 98 2F FTE719 B9E gw’t AA
A o]5o] A Aol AUt [8l gw’t At A2
Vsp ®3tol] 8 A7 W3slgo] At g vt

gy 7 N-SCTzE TAd= @d NMOSst
Native-Vi NMOS®] Vepoll ti@ #8x9ke] #stE y
Bl aejzolck VepZt F7Hel 5 &2k AVwZt
ZFtEE 0§ 494 AFE AVpol ©E AZ-sj2mE
Tz 54& ¥ ul, N-SC9 gw?t & olft Vol
ape} AF A7 99 NMOSETH o A7) wjgelr}.
Aetel= SC 122} &+ NMOS9| off 48] (V=Vs=Vp=0
V) FA4AR 54 49 Vp=18 VY o °F 3 ;AR FALSH
Al FAEUAL 22y AQehs SC F2oA ¥ Vad
Zte= M19 2gdde] Lio] 22 ASee TAAR F
bk 2o o et Aljtels SC T2 FAgE 9]
= 7ME 429 LAC (lateral asymmetric channel)
MOSFETS! 259l Li°o] AL 3% & FAARE &
Ak [9]. HAE rwd A8 Hx Ad Zojr =4
AHEE Zolpg AT BAle A2A 948 AHAoR 4
‘deh

3. @3 ¥ 1F
3.1 R 7@ 45 H=

27 8 ¢ NMOSeH N-SC2 7+t A A€ (CM)
< 7738t Cadencerl] 3|2 AlE#|°lE Spectred ©l
g3l mo] Aysigich ST ALAT (Vp)E 18V,
FUd AF @ 10 A V=09 VI o, N-SCE &
4 NMOSHET raee] oF 10v] FFao=s & NMOS
2w} o)Al AfHo] ey, £ o)A TF
¥-3} (active load) & T4E F A& AR M,

————————— 100M
10p4 5 o
3 *© 0000000 0
25 -
8p- e \ {10M
/ a
o = -0-0-0-0-0-0-0-0-0-g-0-o -—
z ™ D/‘:‘Dfa = liMm 3
) 2y T P
v out
4 10uA IR
100k
2u- —0— NMOS
—8— N-SC
ok 10k
00 02 04 06 08 1.0 12 14 16 1.8

V.

Fig. 8. Output characteristics of current mirror.
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Table 1. Comparison of basic analog circuit performance.
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