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The “hpad 0.1" chip

2mm X 2mm, submitted via MOSIS at 26.03.2008
Only test structures:

* Capacitors
* 16-cell analogue storage array [

e OP-Amp & buffer amplifiers

-

AllSresultsares
S preliminary!

) per’device (uUnlessidenoted else)
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Measurement Setup

HP 4156 A high-precision semiconductor parameter tester

* 4 HRSMUs (1fA res, 20fA accuracy)

e 4-wire Celvin connections via Triax cables

Custom made HPAD 0.1 DUT board

Flying leads & pin headers to connect to analyzer

CLCC 84 carrier & test socket:

>5mm wire spacing when possible

pecial cleaning procedure

/ Common

Force

LN

16493K-002 3.0m

Force

(Sense)
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Protection Diode Leakage

Input of '‘Buffer2b’

— ARM pad w. protection
structures

— Slngle ZVTDGNMOS Protection Diode Leakage
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Capacitors on "hpad 0.1"

DGNCAP (thick-oxide NMOS) array

— 5.0um -5.0pm
— 51.1..145.7fF (I
— 8880 cells AU = S“’Ci E
store
+ MIM cap array Cuue =100fF
- J. m °o. m
_ 59, 5;ﬂ= “ e =100MSs 1, S ITA

— 8400 cells

> Dual MIM cap array
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DGNCAP Leakage

DGNCAP Leakage Chip |

Vp1[Vv]

DGNCAP Leakage Chip |

Vpl[v]

Vp2[V,
05 p2[V]

DGNCAP Leakage Chip Il

Vp1[V]

Vp2[V]

DGNCAP Leakage Chip Il

Vp1l[V]
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DGNCAP Leakage

DGNCAP Leakage Chip | DGNCAP Leakage Chip |
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MIMCAP Leakage

MiMCAP Leakage Chip |

Ip1[A]

Vp1[V]

MiMCAP Leakage Chip |

1p2 [A]

Vp1l[V]

MiMCAP Leakage Chip Il

Ip1[A]

Vpl[V]

5 Vgd [V]

MiIMCAP Leakage Chip Il

1p2 [A]

Vpl[v]
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MIMCAP Leakage

MiMCAP Leakage Chip | MiMCAP Leakage Chip |

5 VPt v

Vp2[V] Vp2[V]

MiMCAP Leakage Chip Il MiMCAP Leakage Chip Il

5 Vpl[V]

1o
Vp2[V] Vp2[V]
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Dual MiMCAP Leakage

Dual MiMCAP Leakage Chip | Dual MiMCAP Leakage Chip |
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Dual MiMCAP Leakage Chip |

Dual MiMCAP Leakage Chip Il

IMCAP Leakage

Dual M

Dual MiMCAP Leakage Chip |

Dual MiMCAP Leakage Chip Il
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" Linear FET switches
on "hpad 0.1"

« Long DGPMOS (thick-oxide PMOS) switch array

— W/L = 0.36um / 5.0um
— 27142 cells
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Long DGPMOS Characteristics

0,00E+00

Long DGPMOS Characteristics

-2,00E-03

-4,00E-03

-6,00E-03

Long DGPMOS Vth

Sqrt(Abs(Id)) [Sqrt(A)]

hip 1

Chip Il

= = »Vth=-0,294357836569592

= »Vth=-0,310503502906643

15 2

-Vgs [V]

-8,00E-03

-1,00E-02

-1,20E-02

1,60E-05

1,40E-05

1,20E-05

1,00E-05 -

8,00E-06 +

6,00E-06 -

4,00E-06 -

2,00E-06

0,00E+00

Long DGPMOS K'
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= Chip | K'=1,412E-05 A/V"2
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Long DGPMOS Leakage Chip |

Vgs [V]

Long DGPMOS Leakage Chip |

Vgs [V]

Long DGPMOS Leakage Chip Il

Vgs [V]

Long DGPMOS Leakage Chip Il

Vgs [V]
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Long DGPMOS Leakage

Long DGPMOS Leakage Chip |

Vgs [V]

Long DGPMOS Leakage Chip |

Vgs [V]

Long DGPMOS Leakage Chip Il

Long DGPMOS Leakage Chip Il

Vgs [V]
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Dual PMOS switches

on \\hpad O.].”

* Array of dual DGPMOS switches
— W/L 0.36pum/2um and 0.36um/0.24um
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Short Dual PMOS
Characteristics

Short Dual DGPMOS Vth

Short Dual DGPMOS Characteristics

S Y Y Y
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Short Dual PMOS Leakage

Short Dual DGPMOS Leakage Chip | Short Dual DGPMOS Leakage Chip |

Vgs [V]

Short Dual DGPMOS Leakage Chip Il

Vgd [V]
a5 gd [V]

Vgs [V] Vgs [V]

HPAD-Meeting PST 07/08.10.2008



®.
@ weLmnoLTz |/'D‘,?5{‘|

A\ /
| GEMEINSCHAFT ‘\__!}”)

Short Dual

OS Leakage

Short Dual DGPMOS Leakage Chip |

vgd [V
15 gd [V]

Short Dual DGPMOS Leakage Chip |

vgd [V.
15 gd [V]

15

Vgs [V]

Short Dual DGPMOS Leakage Chip Il
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Long Dual PMOS
Characteristics

Long Dual DGPMOS Vth

Long Dual DGPMOS Characteristics
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Long Dual PMOS Leakage

Long Dual DGPMOS Leakage Chip | Long Dual DGPMOS Leakage Chip |
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Long Dual PMOS Leakage

Long Dual DGPMOS Leakage Chip | Long Dual DGPMOS Leakage Chip |
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Enclosed FET switches
on "hpad 0.1"

LPPMOS (thin-oxide high-Vt PMOS)
LPNMOS (thin-oxide high-V+ NMOS)
DEPMOS (thick-oxide PMOS)
DGNMOS (thick-oxide NMOS)

100 or 200 transistors

vsD_Lv 4y
R e —
VNW_LV

2

MIFIFOIES

Resllis noitcorrecied
ratio!

HPAD-Meeting PST 07/08.10.2008



ﬁ HELMHOLTZ

.0\
| DESY |

| GEMEINSCHAFT "uf“/

Nr.

A W N B

Enclosed FET switches
on "hpad 0.1"

Transistor W L Multi- Source Drain

Type [1] [um] [um] plierNode Node

LPNMOS  3.040.12100 ISN LV<1>IDNLV<1>
LPNMOS  3.040.24100 ISN LV<2>IDNLV<2>
LPNMOS  3.040.24200 ISN LV<3>ID N LV<3>

LPPMOS  3.040.12100 ISP LV<1>IDPLV<1>
PPMO 040.24100 IS P D P
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VDD Current Mirror

CM_VDD Characteristics
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VSS Current Mirror

CM_VSS Characteristics
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DGPMOS<1>

DGP<1> Leakage (Vg=Vs)
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DGPMOS<2>

DGP<1> Leakage (Vg=Vs)
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LPPMOS<1>

LVP<1> Leakage (Vg=Vs)
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LVP<1> Characteristics
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LPPMQOS<2>

LVP<2> Leakage (Vg :VS) LVP<2> Characteristics
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LPPMOS<3>

LVP<3> Leakage (Vg=Vs)

LVP<3> Characteristics

8,00E-05

7,00E-05
1,00E-06 6,00E-05

5,00E-05

4,00E-05 |
1,00E-07 . 3,00E-05 |

2,00E-05

1,00E-05

1,00E-08 0,00E+00

1,00E-09

1,00E-10

1,00E-11
-1,2

1,00E-10

HPAD-Meeting PST 07/08.10.2008



0@
@ weLmnoLTz /‘{
| GEMEINSCHAFT \\!}

Folded Cascode Preamp

vDD_H 4

out

bias

net@84 -
net@84
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+Shaper?

Folded Cascode Preamp

Pulse processing Noise (ENC?)
Sampling Filter parallel series
. 4 -
single none 5 " 0535 Theas | 0
.z 2
. i - .
Slllg]ﬂ CR — RC % * 0-4[5 ﬂ'ﬂeaﬁ 658 /p . T-lS/ﬂn,gaﬂs
. = — 2
double none 22 0.750 Tipeas | 32Cp - 2.54/ Tneqs
| - . . I
f Y * 3 f b
d.OU.bJ.e (; [{ - R(/ ?;P N 0.258 TH].@&S 5- (f'p T 10'2/2—;11'3&8
T:‘-. 2l ) 2 §
qu‘d;d. none ;1 * 0-731. j}ﬂ@aﬁ %Cp * 2-68/}11”10,13
g & z
deconvolution 20786 Teas | 220, - 180/ T cas
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olded Cascode Pream
+Shaper?

HPAD Noise sim
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Conclusions

Measurements on "HPAD 0.1"
e Surprises, but

e No conclusions so far, since

» Results are not (yet) consistent

 No irradiation data

P lifi
reamplifier Work in Progress!

- SImqu-‘rIons jlook promising, but
aper flaur | yerdi

» Tideas! fior' implementiation of: gain switching exist

* No simulaiion oi: preamp), snaper & gainswitiching yesd

HPAD-Meeting PST 07/08.10.2008




	First Results from the�HPAD 0.1 Chip
	The “hpad 0.1” chip
	Protection Diode Leakage
	Capacitors on “hpad 0.1”
	DGNCAP Leakage
	DGNCAP Leakage
	MiMCAP Leakage
	MiMCAP Leakage
	Dual MiMCAP Leakage
	Dual MiMCAP Leakage
	Linear FET switches �on “hpad 0.1”
	Long DGPMOS Characteristics
	Long DGPMOS Leakage
	Long DGPMOS Leakage
	Dual PMOS switches �on “hpad 0.1”
	 Short Dual PMOS Characteristics
	 Short Dual PMOS Leakage
	 Short Dual PMOS Leakage
	 Long Dual PMOS Characteristics
	Long Dual PMOS Leakage
	Long Dual PMOS Leakage
	Enclosed FET switches �on “hpad 0.1”
	Enclosed FET switches �on “hpad 0.1”
	VDD Current Mirror
	VSS Current Mirror
	DGPMOS<1>
	DGPMOS<2>
	LPPMOS<1>
	LPPMOS<2>
	LPPMOS<3>
	Folded Cascode Preamp
	Folded Cascode Preamp�+Shaper?
	Folded Cascode Preamp�+Shaper?
	Conclusions

