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PVT Detector

SPECIFICATION

1. FEATURES

TSMC 28nm 28HPC CMOS

High accuracy temperature and voltage measurements
Process detector for all-voltage threshold MOS transistors
Up to 16 remote temperature/voltage sensors

2. APPLICATIONS

Die temperature monitoring

Core and 10 voltage low battery indication
Process deviation detection

Pseudo static analog digitization

System performance detection

3. OVERVIEW

PVT Detector is a unique solution intended to continuously monitor IC status at several on-die
locations. It is able to detect manufacturing process deviation, perform voltage and die
temperature measurement. PVT Detector (Figure 1) consists of PVT module (Figure 2),
voltage/temperature sensor units and trimming units. PVT module is a calculation center that
contains process detector units and is able to maintain up to 16 voltage/temperature sensor units.
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4. STRUCTURE

Figure 1:
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Figure 2: PVT Module block diagram
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5. PINS DESCRIPTION
Table 1: PVT module pin description

Name Type | Direction Description

TEST EN D (0.9V) I Enable test output

TEST sel<3:0> |D (0.9V) | §election l('Jf the internal node to be connected to

Test_out

Test_out A @) Test block output

EN D (0.9V) I Enable PVT module

P_EXE D (0.9V) I Process detection procedure execution

VT EXE D (0.9V) I Voltage/Temperature measurement procedure execution

SU_sel<3:0> D (0.9V) I Sensor Unit selector

SU_Mode D (0.9V) I Voltage or Temperature measurement mode selector

sw<l15:0> D (0.9V) 0 On-sensor resistor divider enable, should be conngcted to
the same-named port of corresponding Sensor Unit
Positive terminal for voltage measurement, should be

V_pos<15:0> A 1/0 connected to the same-named port of corresponding
Sensor Unit
Negative terminal for voltage measurement, should be

V_neg<15:0> A 1/0 connected to the same-named port of corresponding
Sensor Unit

Iref in<15:0> A /0 Reference current input terminal, should be conne_cted to

- the same-named port of corresponding Sensor Unit

Iref_out<15:0> A /0 Reference current output terminal, sho_uld be connec_ted
to the same-named port of corresponding Sensor Unit
Positive terminal for temperature measurement, should

pn_pos<15:0> A 1/0 be connected to the same-named port of corresponding
Sensor Unit
Negative terminal for temperature measurement, should

pn_neg<15:0> A 1/0 be connected to the same-named port of corresponding
Sensor Unit

Clk_50kHz D (0.9V) I External 50kHz clock

P_ready D (0.9V) 0] Process detection procedure ready flag

VT _ready D (0.9V) @) Voltage/temperature measurement procedure ready flag

DATA out<9:0> |D (0.9V) 0] Output data

PU sel<2:0> D (0.9V) I Process Detector selector

VCC09 A P Supply voltage 0.9V

VCC18 A P Supply voltage 1.8V

GND A P Ground
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Table 2: Sensor unit pin description

Name Type | Direction Description
Iref in A 1/0 Reference current input terminal
pn_pos A 1/0 Positive terminal for temperature measurement
pn_neg A 1/0 Negative terminal for temperature measurement
Iref out A 1/0 Reference current output terminal
V_pos A 1/0 Positive terminal for voltage measurement
SwW D (0.9V) I Resistor divider enable
V_neg A 1/0 Negative terminal for voltage measurement
Sp_pos A P Voltage measurement point
sp._neg A P Local reference point. Should be connected to local
- ground of DUT
gnd A P Local substrate contact

Ver.1.0 page 4 of 7 www.ntlab.com




iNTLQb

028TSMC_PVT 01

PVT Detector

6. LAYOUT DESCRIPTION

Table 3: PVT module block dimensions

Dimension Value Unit
Height 394.38 um
Width 353.34 um

Figure 3: PVT module layout
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Table 4: Sensor unit block dimensions

Dimension Value Unit
Height 35.01 um
Width 14.22 um
Figure 4: PVT module layout
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/. ELECTRICAL CHARACTERISTICS
7.1 TECHNICAL CHARACTERISTICS

Technology TSMC CMOS 28HPC 28 nm
Status silicon proven
Area 0.140 mm?

7.2 ELECTRICAL CHARACTERISTICS

The values of electrical characteristics are specified for Vg = 1.62 V t0 1.98V, Ve = 0.81 V to 0.99V, T;=-
40 ... +125°C. Typical values are at Vees = 1.8 V, Voo = 0.9 V, T; =+25°C, unless otherwise specified.

Parameter Symbol | Condition - Value Unit
min typ. max
Core supply voltage Vccoo - 0.81 0.9 0.99 \Y
10 supply voltage Vccis - 1.62 1.8 1.98 \%
Operating temperature T, ] 40 o5 +125 oC
range
. lccoo - - 250 400
Current consumption locts - - 390 500 uA
Current  consumption in| Isteyog @ Vecos - 2.5 55 uA
standby mode IstRY18 @ Vecrs - - 2 uA
Dlgltal input-logic hlgh VIH - 0.7V ccoo - Vceog
Digital input-logic low Vi - 0 - 0.3Vccog vV
Dlgltal output-logic hlgh Von - 0.7V ccoo - Vceog
Digital output-logic low VoL - 0 - 0.3Vccoo
\oltage measurement range| Vwmr - 0.8 0.9 1.0 V
\oltage bandgap Vg - - 716 - mV
Temperature measurement Tur ) 40 i +195 °C
range
Temperature measurement with trimming - - +2 .
At — C
accuracy w/o trimming - - +5
\oltage measurement with trimming - - +2
Av —— %
accuracy w/o trimming - - +5
Output DATA resolution K - - 10 - bit
Clock frequency foik - - 50 - kHz

8. DELIVERABLES

Depending on license type IP may include:
= Schematic or NetList
Abstract view (.lef and .lib files)
Layout (optional)
Verilog behavior model
Extracted view (optional)
GDsII
DRC, LVS, antenna report
Test bench with saved configurations (optional)
Documentation
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