=—— yomm
W |

B, BRRNEASHRITPHEERER, BHELIURITZNHL, Tt
HEESH R PREERNSE. WA CE8H —ERIDERITE, RINE
—HIRTHFE S A AR O L R R IERE D, FA T 2 FIEEE1801 3£ Unified
Power Format (UPF) HJEB4-HiAR, BIhi5E T ARTLEIGDSIIH &3 2, i
R ELsERB AT TR, MRAREE /R —VIERE THE, AmRIET Hi A E
FURIHFE R T R AT AT M.

EXENBT YRR PRI, #ARTCMOSHBINFEMAR, 8
BHASIEESHAREURCNZENTIE. MBT I, £ 3E B EEE,
£ e B RSB IR SRR R R . 7 T £ B E AR SRR & i
BEIMRAE, XEHARPREATHTT #R. BENEERRLERE M —
FMEDHFE R, HPERA T HSH5REBEERSEMF, WMTCMOS. K
BRI, RIEFHFRS, T B BIEF RS K EIR ]2 B 28 0 R
ZidEANTAR. .

A XABT SynopsysFE TUPFHURIHFE R VH R, XUPFUHFRI R A BT
AT UPFRR T Wit IR E, W BEE At ML, RE AT,
HPH R B TTHEA, HIEFXRTERNTE. ERENAI S MRS
BRI, BABIRERZRMATH, DURARI RS BEXN SN E BT
f8%. UPFHARMUEARBHLNER, MRTLEREIHBRSFH. UPFX4E
BERAEARE: EERNOHR, XTHRERSNRER, ek SR,
S PB R S THIRR, X PR BT R, X EBREHHER.

B J5 F] I SynopsysHJEDAF & %I SEP6010B:t: i BHAT IR Sh B &, 15
AEMR, BERAGIE, BEXKETHEA. fRUREHIESKHERE &
ERBZERNIT, HR, HHREE, Hik.

Kt {KIh#E; [1EBIE:; UPF; YERt



Abstract

Abstract

Timing, area and power are important factors in chip design. Along with
advances in semiconductor technology, the attention of power factor in chip design
gradually increased. Industry has a set of low-power design methods. Recently, we
designed a chip with low power implementation and verification. We used part of
IEEE1801 standard based Unified Power Format (UPF) technology, successfully
completed the whole flow of RTL to GDSII. The chip has been manufactured and
tested, the low-power design methods of this chip has been verified.

This paper first introduces the low power technology of physical design. We
describe the theory of power in CMOS circuits, includes dynamic power and static
power, and the relation of dynamic power and static power. Clock gating, multiple
threshold voltage logic, multi-VDD and power gating technology was introduced. The
strategy and difficult of multi-VDD was analyzed. Power gating is a complicated low
power design technology. There are some special PM cells, such as MTCMOS,
isolation cell, retention registers. The power switch network and power gating
controller should be carefully researched.

Synopsys UPF low power design flow was introduced, and the UPF file was
analyzed carefully. The low power design intent was described by UPF, such as
whole chip power manage supply network, the insertion of isolation cells and level
shifters, power switch cells. The power grid and strap, the relation of power rails and
RTL description was included by UPF file. The UPF files contain: describing power
domain, describing power network, describing power switch cells, describing
isolation cells, describing level shifters, describing power state table.

Finally, the physical design of SEP6010B was implemented by Synopsys EDA
tools. The flow contain: floor-plan, creating voltage area and MTCMOS, placement
and control wire connection, PNS, CTS, routing.

Key Words: Low power; Power gating; UPF; Physical design
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B, FEMNH R4 ZigBee/IEEES02.15.4 K& AEM, TEIRFIDFTLE KR
P45 (8% FH » SR FASIP( System in Package) B AR , 8543 Py AR 3% I 52 SEP6010B
MR AIEEES02.15.4-2003 47 A L L R 38UZ2400. SEP6010BYE N :t: F 5%
RS, KAACORELAERAY, AEFMBNSIBEIIREER, hABN
FAFAR A GPSIE4] 1 (IMCUER 4, SEP6010BIN ] B AR Ih LMK Ak A B J5 1
HIgRNA, &M LEPEEEF0.18um CMOS E-Flash T2 #it.

411 BRTER

B CERBAZA ASIC FLHKA ARMTTDMI $54f) ACORE AbH %, iE
fTEH 1~70MHz, 16 f1/32 L THER; ZFFR GPS NAIRT, EHT
{E7E 80MHz.

B WELRGEH WFHAT 256K Byte FLASH

B 72K Byte SRAM (7 8K Byte ¥ 7 SRAM, 7 PM1. PM2. PM3 =F¥
RIFEEA T F)

B 2 FHNEBERNERFFR, ERRAFHRIZERAS

B PMC W#MIFEEEAT, XRSHITHEER, HasEEnmne,
WERREERME AL, WKBEKMINE, Sk DVFS.

B A POR LKA HE; 34N AKIIFE LDO, @3 1.8VLDO, il
£ 1.2~1.8V K[| 4&Ef) LDO, F1—4* 3V LDO.

B 3 EiEGHE UART

B 2 & SPI, 3 Motorola SPI #l Microwire tH¥, ZE{#F SOM PLL it
B R B4 S TS 25

B 1EEC



BRYEMK soc & A KT E Rt

B RTC, XFHMAIHRE

B %% Watchdog

BRIEN 2 8 8iE, £ FFHHIRIIA/MATCH OUT Hittl, 3CFF 5 HiE
PWM

R RE B E w3

4 3@iE 12bits ADC

3 # DMA %

SR MTRAER T

i W omom

Bl 4.1 SEP6010B %K ZhACHER
Figure4.1 The function diagram of SEP6010B

4.12 BRPEIHERT TR

MEDHHOFRER, SHABAEARNERERE, URHEERDEERT
TR EIRETR A TR IR . SNSRI LA AT AR5 A DA T R 88

() ZGPEFEEBRK. EREHEVIHUE, B&0atda, hFERkPN
# RTC_Timer ! BKP RF & F i fit .,

(2) EAK, EFECHEATERSTHRREMEHET.

(3)  WREIX: SARFHORMEN AT BT XM AT, B
thtnF:



BIUE SEP6010B it S ThEE M= R 31

(@) HFBEOK(13~1.8V TREHRHBERE): KRS ARM H
BER. BIEFRORELTE—RITERE, HXWELA R
LDO1 REH.

(b) 1.8V EEHER (LDO-1.8V): XBAE LN TFXER: 1) Flash
X%, °fFERBEITRERE 2) DPLL KR, RA[Xh, REgEnwSR
1uA); 3) RXHEFX, BEREATERSTHEEM-RKN LT,
WREXHFAEHR—EFRNRERS, SETMARERR. hE
EHHTC, 2KHz RC &% 3. wakeup timer MI—L£% 7758, 4) ADC
i 1.8V FHE; 5) IO B pre-drive;  6) {EIh3E RAM R X 1~4

(1.8V): JEX A AU 2K byte KMHIKIR, B—DE A%,
AEANX R A BRI AR K.
(c) ¥l 3.3VADC X: ADC REWHEIR, 3.3V MK 1.8V
AN G R HRIREX R 5 0 4.2 Fis:

i Wakeup Recording - ~

B e

Timer | :

B e .

I0-re, ADC- [
digi

| rora |
.

LAVA[ i H
B 4.2 &R E BRI S
Figure4.2 The power domain of full chip
RESHRNASERR, TUERRNIEER, hEtETHR, Bk
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RITFEE A
(1) BETEER

A 20M R¥EMIER TERSE, Xl DPLL, BEIHHTREN
0/2/4.../128 538 TXRWTHIR, &R RBEXAEEERH; IMERERRTIF: K
ERGB/EL—FFE.

(2) BETHEER

PLL FRMIEH THRA, #idAE DPLL #5417 £ 7] Pl #4 DPLL
AT 20~50MHz THE; EXWAHME, SEBRAEEEH; SMHES
WATH: R RGBEH—FFA.

(3) IDLE #5,

SEER AR BRSCHT, ATHE; LXMW, B HEXAEEEH; SIEERR

M—MEHE RS RITH, HABTHAE S TTIT B AT AR B FH e FE 5K
(4) PM1 R

R BT, (CEMSPIEFRE—F, B 32KHz BEH W RC =% %
THRIEKE: RERSHEE (FHER. VO RE. 8KBRAM); A # Wakeup Timer
Wi, SZFFSMR(UART, TIN, SPLI2C,VO %) HimiiE, 7E{F M & 4R RTC
ST th 3K RTC timer MRE.

(5) PM2 1=,

R R, (RER A ERRE —F (32KHz & A A RC ®R_%#): ¥
FROREHXE; RARSRE (FHFHR. VORE. 2KBRAM, 6K RAM A
XM 5 ); £ HMeRE: Wakeup Timer MeRE, SM3BMeRE; 7648 &4 B4R A RTC
(1% F 3 FF RTC Timer FefE.

(6) PM3 #i,

WX, SRHRERPREEH (REREXE); JFRORLHRX
B RERSRE (FH#8. VORE. 2KB RAM, 6K RAM AEXEI 57 );
REgshne AR AL

FATARAT RS, REMFRFEREGRETXBEWE 4.1 Fip:
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F41 THERER
Table4.1 Work state table
Itk IDLE |PM1 PM2 PM3
20M XOSC |V v x x x
B8 |32KOSC | Zi%— T | 2 | Z#— | x
RC OSC x
CPU M4 |V X X x
PLL FF: 20-50M | F] RUN | x x
%: 1-20M
FHIE v v N v v
HIE | EFXHEE [V v v N v
® = #&|V v N % | Wik
RAM
EmedE | A%, BIAV | FIRUN | B RUN | F] RUN | x
R & | FER VO N v N
r |R%E. KB
# |RAM
6KRAM £ v v Wik | A%
i
Wakeup v N X
timer
WeRE | op AR v X x
RTC timer fﬁﬁ ‘Jffﬂa x
B SR v v N
A v N N

4.2 UPF R EERBAER S R EINH

SEP6010BAI R i+ LB BAE it 2 I 31 T tn B4 37 Fi R (9854 Synopsys T &,
WA ST KERSKIUPFEAR, BIVER T MRBERR AR, THES%MR
FE. DHREHAFMEIIFENA.

R RETSMIC 0.18um T ZHIER, HNTFHFARNIZKENK
B, BFERAERETIBmMNTZEEHRUBREENTI LT, UPFRERES
TEEERZPGER, MHAHKO0.18umM B LB BE R HEPGE R, Synopsys
#9745 JR A 22 T RIC Compiler] UREA PGS B 8 T2 BEEMMilkyway (f5
RAKHRA N —MYEE) £RHEPGRE B RTEEE, AAERFRWT:
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add_pg pin to_db old.db -mw_library name {mw_lib} -output pg.db

B 43 BHMLHRER
Figure4.3 The flow of chip design

R ERFEEAS TMICMOS, HPHERT. BEATE, HTUAH
I SRR AR A L HREOmE U T IELH, M EEEREAE
TZMMRIIRER. BIRARREIMY cell B, B LARATE — K BTN
7 2 4] 7 SMIC 0.18umfIMV cell.

UPFX A& B E M RES RRIHER, FrUERI A AR BRI &R
TBEGUPFIMF, UPFI 4 SRTLANE R X MK R, 5l 1UPF B 4 Power Domain
F1E X2 ZRTLE K)— 4 module.

Design Compiler #E ARTLHIUPF,ZF &7 £ 1EMNR, ZAMBREBAIE,
HFALSEABRMICMOSZ SMAFTIEMY cell, M FHEHAT, RBELTE,

GA&JE, #ITDFTHEM I, HTFDFTL5|IAF#power domainfliZ4,
FrADFTII TAEMEE, EBRE KMV cell, FH#iT—KBES5F.

W5EDFTZ G, BMAILITYE ENARART, B fERL, HESR
KEIZE, BPEXETRITMTCMOSHIIEA. iR\ RIEHIE Sk, HEMNS

ZEeEmat, R, HERES, KiK.
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MR TERG, BRAVEXTEFF. B, iR IR-DROP %817 T Sign-off
ﬁﬁo

4.3 RE A RER

HEERGHBRATHHXEN (Clock-Gating) « HIEXNE (MTCMOS Power
Gating) FUKHBERFHL (Low-Vdd Standby) Z{KThEERR. E442 G RE A
JRTUREZ] (Floorplan) 7~ E, %1487/ power domain: PD_TOP,PD _FLASH,
PD_BAT, PD_SSRAMI, PD_SSRAM2, PD_SSRAM3,PD_DIG. % L i #k £ flash
EiE8%, FTE M Tpower switch Xifi. &£ EAAERIP. AT A4 2k SSRAM,
MTFZE L, # &K Rssram] (power switch <), ssram2 (power switch M), ssram3
(power switch M), ssram4 (% 7). PD_DIGH LDO HEA[FHK (1.2v-1.8v) ,
AILDOZXHT. Flash XWX fldig_core Z [BIH A fRAiLki@iE, dig core EIH
HRRAZEE. E#IT0RRIZE, BEheXNEH SRS B AUPFHR S
R, THEENHIEAKER.

Analog
P

Analog PD_FLASH
IP

Analog
1P

PD_TOP

PD_BAT

PD_DIG

PD_SSRAM3

PD_SSRAM?2

PD_SSRAMI1

E4.4 B H R E TR
Figure4.4 The floorplan of full chip
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4.4 UPF 3t i it i BB IR

FEUPFH, B8 T IAMEIRRTRENMHR, Film: & pHHEHER
MOLETRIRARSR, SRR R R s, 0 RA R RERE RS
EEHBREREH T ARES; F—RROEHTERR (THERERREX
) ; FRETHARE.

4.4.1 UPF Xt IEE iR

FEUPFH, BABERFHKEARAHTEN. EREMENBER, REH
&, PD_FLASHFIPD BATZpower domain. FFfR:
#power domain definitions
create_power_domain TOP -include_scope
create_power_domain PD_FLASH -elements Block 1
create_power_domain PD_BAT -elements Block 2
create_power_domain PD_SSRAM] -elements Block 3
create_power_domain PD_SSRAM?2 -elements Block_4
create_power_domain PD_SSRAMS3 -elements Block 5
create_power_domain PD_DIG -elements Block 6

4.4.2 UPF X} e8P 4% 1K) i id

RIFARFED KA E, EHEMREA S IR R R NS, TR,
VAR RE SCT N R T Y L MR 42 PR AR RIS e IR B e T A\ B D
XFo
# supply nets definitions
create_supply_net VDD -domain TOP
create_supply_net VDD -domain PD_FLASH -reuse
create_supply net VDD -domain PD_SSRAM1 -reuse
create_supply_net VDD -domain PD_SSRAM2 -reuse

create_supply net VDD -domain PD_SSRAMS3 -reuse
40
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create_supply_net VSS -domain TOP

create_supply net VSS -domain PD_FLASH -reuse
create_supply net VSS -domain PD _SSRAM1 -reuse
create_supply net VSS -domain PD_SSRAM2 -reuse
create_supply net VSS -domain PD_SSRAMS3 -reuse
create_supply net VSS -domain PD_BAT -reuse
create_supply net VDD _FLASH -domain PD_FLASH
create_supply net VDD_BAT -domain PD_ BAT
create_supply net VDD_DIG -domain PD_DIG
create_supply net VDD _DIG -domain TOP -reuse
create_supply net VDD _SSRAMI1 -domain PD_SSRAM]1
create_supply net VDD SSRAM2 -domain PD_SSRAM2
create_supply_net VDD_SSRAM3 -domain PD_SSRAM3

#define the primary power/ground for power domains
set_domain_supply net TOP -primary_power_net VDD

-primary_ground net VSS

set_domain_supply net PD_FLASH -primary_power_net VDD_FLASH
-primary_ground net VSS

set domain supply net PD_BAT -primary power net VDD BAT
-primary_ground_net VSS

set_domain_supply_net PD_SSRAM] -primary_power_net VDD_SSRAM1
-primary_ground_net VSS

set_domain_supply net PD_SSRAM2 -primary power net VDD_SSRAM?2
-primary_ground_net VSS

set_domain_supply net PD_SSRAMS3 -primary_power_net VDD _SSRAM3
-primary_ground_net VSS

set_domain_supply net PD_DIG -primary_power_net VDD_DIG

-primary_ground net VSS
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# power ports definitions
create_supply_port VDD -direction in
create_supply port VSS -direction in
create_supply port VDD_BAT -direction in
create_supply_port VDD _DIG -direction in

#connect the supply net to power port
connect_supply net VDD -ports VDD
connect_supply net VSS -ports VSS
connect_supply_net VDD_BAT -ports VDD_BAT
connect_supply net VDD _DIG -ports VDD _DIG

4.4.3 UPF X [ JEE IR AR

AR TP EH RIREXERR, FELEUPFH & X HJE <M 5 75 (Power Gating
cel) , HRZATHREMARL, URBHESNEE. WTHR.
create_power_switch flash_sw -domain PD_FLASH -output_supply_net {out_flash
VDD_FLASH} -input_supply port {in_flash VDD} -control_port {FLASH_SLEEP
U_topbody/u_pmc/FLASH_PD} -on_state {flash onin_flash {~FLASH_SLEEP}}
-ack_port {sleep_out U_topbody/U_pmc/in_SLEEP {1}} -off state {flash off
{FLASH_SLEEP}}

X %4 VDD_FLASHZVDDZ Y % # 7u)5 M 95 %, FLASH_SLEEP
REHIES, BiZEHIESAKKMR, VDD_FLASHESE VDD BT 7 5
RE. BT ZEHES, RETEHH—Msleep_outIMNIES . ZTWMFE
YrEE b S AL SR I B T OB\ DA R B2 UME 5 (3 B2, IXANEFEIC Compiler 2

5.
4.4.4 UPF X b& 55 B o i # ik
HAT R PR XMER, MIhgE LA T B LGSR paEt,

WE T I R IRAR IR AL T X BT AT A PR B B TR . T AR
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HERFAERAGSBAEARELT, WHESRKIMEARC B0/
#i5. MEEXTRELTHEIES, UREAKILERZEPD_TOP domain,
set_isolation flash_iso_out -domain PD_FLASH -isolation_power_net VDD
-isolation_groud_net VSS -clamp_value 0 -applies_to outputs
set_isolation_control flash_iso_out -domain PD_FLASH -isloation_signal

U_topbody/U_pmc/Isolation_EN -isolation_sense low -location parent

set_isolation SSRAMI_iso_out -domain PD_SSRAMI -isolation_power _net VDD
-isolation_groud_net VSS -clamp_value 0 -applies_to outputs
set_isolation_control SSRAM1 _iso_out -domain PD_SSRAM]1 -isloation_signal

U_topbody/U_pmc/isolation_1_en -isolation_sense high -location parent

set_isolation SSRAM2_iso_out -domain PD_SSRAM2 -isolation_power net VDD
-isolation_groud_net VSS -clamp_value 0 -applies_to outputs
set_isolation_control SSRAM2_iso_out -domain PD_SSRAM?2 -isloation_signal

U_topbody/U_pmc/isolation_2_en -isolation_sense high -location parent

set_isolation SSRAM3 _iso_out -domain PD_SSRAM3 -isolation_power_net VDD
-isolation_groud_net VSS -clamp_value 0 -applies_to outputs
set_isolation_control SSRAM3_iso_out -domain PD_SSRAM3 -isloation_signal

U_topbody/U_pmc/isolation_3_en -isolation_sense high -location parent

set_isolation dig_iso_out -domain PD_DIG -isolation_power_net VDD
-isolation_groud_net VSS -clamp_value 0 -applies_to outputs
set_isolation_control dig_iso_out -domain PD_DIG -isloation_signal

U_topbody/U_pmc/Isolation_EN -isolation_sense low -location parent

4.4.5 UPF X BBIER AR iR

FEUPFE [, BF — M FH EE XD, R R HIE BRRAER (Power State
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Table) , fAj#RPST, HRRREMARENBEABLTHMA. FT X EE,

TRAA AN RE T EESN BERRZ AR T,
EERARFRERWT:

add_port_state VDD -state {HV 1.620000}

add_port_state VSS -state {GND 0.000000}

add_port_state VDD_BAT -state {LV 1.620000}

add_port_state VDD _DIG -state {LV6 1.620000}

add_port_state VDD_DIG -state {OFF off}

add_port_state SSRAM1_sw/out_1 -state {HV 1.620000}

add_port_state SSRAM1_sw/out_1 -state {OFF off}

add_port_state SSRAM2_sw/out_2 -state {HV 1.620000}

add_port_state SSRAM2_sw/out_2 -state {OFF off}

add_port_state SSRAM3_sw/out_3 -state {HV 1.620000}

add_port_state SSRAM3_sw/out_3 -state {OFF off}

add_port_state flash_sw/out_flash -state {HV 1.620000}

add_port_state flash_sw/out_flash -state {OFF off}

create_pst chip_pst -supplies [list VDD VDD_BAT flash_sw/out_flash

SSRAM1_sw/out_ 1 SSRAM2 sw/out 2 SSRAMS3 sw/out 3 VDD DIG]

add_pst_state ALL_ON_2 -pst chip_pst -state {HV LV HV HV HV HV LV6}

add_pst_state DIG_OFF -pst chip_pst -state {HV LV OFF HV HV HV OFF}

add_pst_state  RAM_OFF _1 -pst chip_pst -state {HV LV HV OFF HV HV LV6}

add_pst_state RAM_OFF_2 -pst chip_pst -state {HV LV HV OFF OFF HV LV6}

add_pst_state  RAM_OFF_3 -pst chip_pst -state {HV LV HV OFF OFF OFF LV6}

add_pst state ALL_OFF -pst chip_pst -state {HV LV OFF OFF OFF OFF OFF}

add_pst state ALL_OFF_1 -pst chip_pst -state {HV LV HV OFF OFF OFF OFF}
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45 BHMARALK LI

route_opt
e Chip finishing

save_upf

A 4.5 IC Compiler i) UPF #i#2
Figure4.5 UPF flow of IC Compiler
IC CompilerfJUPFIR 2 M E4.557 7%, AT LAE#ADCHIH Mdde3f, BEE
ZAF TUPHE R . RITRAMREANRIMUPF AR . B & HEEE Averilog
MELUE, JBUPFICHRARICCH:
load_upf $ICC_IN_UPF_FILE
EAPR UK UPFI G BT LUBUR E BRI (floorplan) T, HEERE
PRI Z 7, EEHRE DR B LIE%& M (operating_condition) A & Flset _voltage
ANMFANEREMMRE ERA TEREE. ICCRRBXLEREREE TR
KB TTHATR R B AR B 0 E4.65TR
B 46, A LAPRE flash F7iE2E, FTEHIT power switch KW A&
EAAER P, ETF AN 2k SSRAM, AN TZ_ L, KK ssraml (power switch
KHF), ssram2 (power switch J<WF), ssram3 (power switch 3<H), ssramd (% FF).
ETABEA 32K esram S F dig core Xi#, PD DIG 4 LDO HETiFKX
(1.2v-1.8v) ,¥] LDO %M. Flash XWX H dig_core Z [0 8 H A RAiLkiEiE,
dig_core KA HAHRMALEIE.
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ot
|
PD_FLASH
i
PD BAT
PD DIG
PD_SSRAM3§
PD SSRAM2 {8
PD SSRAM] i

B 4.6 HHESE

Figure4.6 The chip layout

Pad % 64 domain , WA 4.7 iR, 5 ADC H PMU A58 Pad_domain_
pmu_adc, 5 PLL #i2%{) Pad_domain_pll, 55 PD_BAT #f3%) Pad_domain rtc,
5 TOP 2% Pad domain top 1. Pad domain top 2, 5 PD DIG A%
Pad_domain_dig_core.

ERERAE LN, FENAE ring A strap FEAH LT placement
blockage, HAIT, MAKMRXEMERAE. XWX, AofULLSETER
HERTT, ROIKETRIE R R XM B AS, FUKHX A% T R
W, BTLMERTHBEANREIX AR BTG Rt e, placement BYBUK LUGH B
B KBX BTA net 5L dont_touch Bt .
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. l

Pad_domain_
pmu_adc

A

Vv
Pad_domain_pll

Pad_domain_dig_core

N
2]

i o b B B
—— Pad_domain top ] €

4.7 B F pad X HE
Figure4.7 The diagram of pad domain

&2 HERRERENESES (PNS), A KBEEMSHERITER.
ERFEMEEEP, TEY S B ECM R 8% 5T /s D378
B LHNEREE X, BN PNS AR, 5% S0 i/ A B B
HR/HL P48 b %, Flash FEA&88 B0 BRI DS H 3Bl Y VIRTUAL VDD N
%L,

HENEEEZE, N TFRNENEER. R5MRTBE, TAEYRR
WIR ICC FHATH, FBZIMBERE R EXRE, RATGEAT—FHR
8, ICC P X~ i Fd M BEM & 44T (PNA). KK+ VDD HE
5 VDD FgE#l VDD #Fr, % MTCMOS FFRH, XA REMEERE—1,
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T % MTCMOS XM, XFA IS NI TF, EI7ES 07 H s B 188417 PNA
i, BEERXHABREMNENERE. MTCMOS B MR REES A PR
RYEFAS TR, HEANEERSRIBRNEFYIFE— MY, 4
BRESHEDAEER. KKEERENMTEROT:
(1) TOP B BEME S HTER
B 4.8 PETLUEH, TOP i VDD i) IR-Drop 2 63.4mV, VSS [ IR-Drop
£ 5.8mV, B# R-Drop & 69.2mV, KeHIEHREHER 3.5%, FERITEXK,

(a) VDD i K
(a) The diagram of VDD IR-Drop

(b) VSS R EREE
(b) The diagram of VSS IR-Drop
4.8 TOP B R~ R
Figure4.8 The diagram of TOP domain IR-Drop
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(2) PD_DIG BRIHBIFEMEZI 4R
M 4.9 FA[LIF HH, PD_DIG i VDD # IR-Drop £ 48mV, VSS f] IR-Drop
£ 5.8mV, B IR-Drop & 53.8mV, A HEHBEBER 2.7%, FERTEX.

(a) VDD (KR
(a) The diagram of VDD IR-Drop

(b) VSS fys & A
(b) The diagram of VSS IR-Drop
Bl 4.9 PD_DIG 3y i i fn &
Figure4.9 The diagram of PD_DIG domain IR-Drop
(3) BAT HHHEMEIMMIER
ME 4.10 PELLFEH, BAT 1 VDD ) IR-Drop £ 30mV, VSS f IR-Drop
& 5.8mV, &M R-Drop & 35.8mV, ARFEHHEHEER 1.7%, FERHTER.
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(a) VDD fe FEREE
(a) The diagram of VDD IR-Drop

(b) VSS My FRREE
(b) The diagram of VSS IR-Drop
4.10 BAT By B B
Figured.10 The diagram of BAT domain IR-Drop
BT TETREERIE ST, REEH— MR- E14R
K94 SLITHE, BT 51T enable 3 A 2 BUSE I S5 388872, 7 LA 5118 enable
B exclude pin, XFERT LLR = A 6009 F- A (KRR
BT ehptnt, TRSRFATULNAFINSER, sl ot
HHZE, BT RPN SEETRRMERS, B AT A% i S
EERAFREW, WRE-METNERESITE MR, TRIEHT
PRSP A B HRFERIZ R, CTS Z /5K ERE) skew 2 0.28ns. CTO 2
JG i E BB skew 4 0.32ns.



BLE BE5RYE

FHhE BgERE

SEP6010Bit: i B — B E KK IhFEMIMCU, ‘&R 4H%1ZigBee/IEEES02.15.4
T RN . RFIDMELREHEBMEHN, KASP (System in Package) %
AR, Bdhde a5 2% SEP6010BA 3t A IEEES02.15.4-2003 bR I LR R
#8UZ2400. SEP6010BYEN Pz HI28 584>, RAACOREAE B A,
R EFESMSE T RRER, & AR ERIS A E X, TXBX L4 S
FHEX =8, ERSHTOHIIEERNEE, 2HESETE. HEL
fE. Idle. PM1. PM2AIPM3EER, &M BRI E R BAHEF.
%6 A KA L P EFR0.18um CMOS E-Flash TE#&it, A TR B EI1EH
R, TEFRHE HI7£0.18um CMOS T Z T HIPMAIT, B hFoundry RN ELiXFids
HERTT. T KB RESynopsys IR IHFER TR, MRTLEERITRIIAT
UPFX ¥, #CHRIRMNGE BRI MER M R[ALALRTE.

WX HENATSoCHRRIHEYRRIHHARERAEN, ULRHWERN
AMETHFE R EIRE U, R T NARINFEWR R BN, ZHES
EZ8. ZHBBEFEARRMIIEHRERAR. R/5%Synopsyskt FUPFR{EIIFE R
THIRERAT RITRUE, XUPFXX KA BT R A 57 . B)S#iE T SEP6010B
SR RFEYERHIRE, SHTHRNRESE.

SREMT P EERFRfull maskBH, MTEKE 20K, g8 EETE,
SERL T Wit iIThRE, WL BN TEERMTIHR. JAREXRYEBEHF, &
RALRER. ENFAFE, BTFEEAH2VIELSTHRERTRNFE,
FrUARREHER I A0 E 1 2VIE R TSR TSR, X TIRIEREIER T, it
Xt FL2VIESM TRIREER M T RANKR, Xt —FEEAR
. e BEEREAHE, HAMTCMOS LS FF X it sf s K/ MEICCEH 2
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