tBul

program erase, verify and margi ni-ng--operat-i-ons--on-nonvol ati | GIE:
a PLD, FP | ash- bas u%l% flash migaMPlsy
ot her integr circuit g%’ﬁ a’ﬁ# N Ghtefn |°§§E‘§8§4°Hes a flag=m™

(31) RAmRRARIAY ASmapaTién BB

of

co
(1
Si

kisoper ati on I'ogic circuitry (fig. 1) for use in carrying ou

sty e

oS
1SH PSR HefPrsily CBbh | oN‘ﬁEék’l‘f‘&cbl‘)" K

{51 htexnptiofia] Pitent Fassificaion at e nachi ne (D Iyterastiinah BpYotian Nehbero nt roI Wegﬂ%0324

, 1@)1c 8Mat di stributes system|dAlork signals and praovi des.
nals to an instruction registerd (2f W’Wtﬁ'éaW?“éﬁ“bf“‘ég‘f"s’?‘?r (31)”’“&?1‘9%?6&1 10649

re
I Ny
Thé
frp
re
re
fl
pr
bul

1.(87) A_bstract '

ji ster (33) and one or nore data regijsters to control | oading

s {20 Jetemasional Applicaion Nuthar: 0 t h BSEUPRT7 &Y |fR DESRP’B N iropean
itﬂlﬁaﬂﬁﬂﬂﬁm Fpats T em&w&{) Ez g de si i ?ﬁ?&mhl %%g

a nor na State 1nto a eration state The' use of a flag
i st er (31) aIIovxs Si rrpllflcatlon of ft he |nstruct|on set (Fig. 4) to

) [30)t Rio @: i nstructians 6} 2 Il’l{‘blﬁ t| on pstructions (and a
hw thr°8 Fopér at F B lﬁ%( i aI ut put f’ SF‘E i"PP%&rs), while
pvi ding a wide variety of possible bllock sel ectlons for the different

kroppplicarits ATMEL CORPORATION (US/US]; 2325 Orchard o _
Parkway, San Jose, CA 95131 (US). T M e st s s

(72) Inventors: RAMAMURTHY, Srinivas; 1079 Gruwell Place, : , o
- San Jose, CA 95129 (US). TAM, Jinglun; 1530 Hemming- : S
- way Road, San Jose, CA 95132 (US). GONGWER, Geof- S I S
frey, S.; 1148 McBain Avenue, Campbell, CA 95008 (US).
FAHEY, James; 26 bis, rue de la Paix, F-13100 Aix en.|" "~
Provence (FR). VERGER, Neal; 10200 Miller Avenue, Cu- | .
pertino, CA 95014 (US). SAIKI, William; 2325 Orchard
Parkway, San Jose, CA 95131 (US). )

(74) Agent: SCHNECK, Thomas; Law Offices of Thomas Schneck,
~ P.O. Box 2-E, San Jose, CA 95109-0005 (US)

'(54) Title: INTEGRATED CIRCUIT WITH FLAG REGISTER FOR BLOCK SELECTION OF NONVOLATILE CELLS FOR BULK
OPERATIONS

_ Veeo
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use in carrying out bulk program, erase, verify and - (optional) RST =>4
margining operations on nonvolatile memory cells OLLER
of a PLD, FPGA, fash-based microcontroller, : MODE - CONTR
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EEPROM, flash memory device or other integrated
circuit containing such cells includes a flag register
(31) for designating one or more selected blocks of T -
cells to which the bulk operation will be Jimited. N\ .
The bulk operation circuitty includes a controller '
(11), with a state machine (13) and associated CLOCKS AND CONTROL SIGNALS
control logic (17, 19), that distributes system . -

clock signals and provides control signals to an A
instruction register (21), the flag register (31), an 21 I
address register (33) and one or more data registers

(35) to control loading of instructions and data 2
into those registers through a serial input (SDI). INSTRUCTION DECODB
‘The state machine is responsive to a mode signal N
(MODE) for switching it from a normal user state f 3N 7 B
into & bulk operation state. The use of a flag SDI p L {
register (31) allows simplification of the instruction FLAGREGISTER \
set (Fig. 4) to register load instructions and basic 30N I ADDRESS REGISTER ’
bulk operation instructions (and a flow through
operation using a sexial output from the registers),
while providing a wide variety of possible block
selections for the different bulk operations, S
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