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DS1921L Ay R K1

| 1

| 1
. : ROM J 64-Bit : Parasite
1-Wire |0 <>——] Function [« Lasered ! Powered
Port Control ROM ! Circuitry

1

1

Memory | . 256-Bit

Function | Scratchpad
Control
General-Purpose [
SRAM >
o > Internal P
C_1 SSSZ?IE:;;Z Timekeeping & ) <
f —— 5| Control Reg. & Register Page >
Counters
Alarm Time Stamp
> and Duration >
v Logging Memory
Temperature Control I e—» Histogram Memory >
Sensor > Logic
L > Datalog >
3V Lithium  I- Memory
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DS1921L

1-Wire 7Akra)LDFEREEE X 2

BUS 1-Wire net Other
Master Devices
DS1921
A
Command Available Cmd. Data Field
Level: Commands: Codes: Affected:
Read ROM 33h 64-bit Reg. #
\ 4 Match ROM 55h  64-bit Reg. #
. . Search ROM FOh 64-bit Reg. #
1'W'rgoRrr?n':"arF]é‘Q°“°” Skip ROM CCh NA
Overdrive Skip 3Ch OD-Flag
Overdrive Match 69h 64-bit Reg. #, OD-Flag
Conditional Search ECh 64-bit Reg. #, Cond. Search settings,
ROM device status
Write Scratchpad OFh 256-bit scratchpad, flags
Read Scratchpad AAh 256-bit scratchpad
DS1921-specific Copy Scratchpad 55h 4096-bit SRAM, registers, flags
Memory Function Read Memory FOh All memory
Commands Read Memory w/CRC A5h All memory
Clear Memory 3Ch Mission Time Stamp, Mission Samples
Counter, Start Delay, Sample
Rate, Alarm Time Stamps and
Durations, Histogram Memory
Convert Temperature 44h Memory address 211h

v

64 EvhL—HEIAHA ROM K 3

MSB LSB
8-Bit 12-Bit Temperature . . 8-Bit Family
CRC Code Range Code 36-Bit Serial Number Code (21h)
MSB LSB MSB LSB MSB LSB MSB LSB
DEVICE TEMP. RESOLUTION TEMP. RANGE CODE HEX.
RANGE (°C) EQUIVALENT
Q)
DS1921L-F51 | -10to +85 0.5 0011 0100 1100 34C
DS1921L-F52 | -20to +85 0.5 0010 0101 0100 254
DS1921L-F53 | -30to +85 0.5 0001 0101 1100 15C
DS1921L-F50 | -40to +85 0.5 0000 0110 0100 064
DS1921H-F5 +15 to +46 0.125 0100 1111 0010 4F2
DS19217-F5 -5t0 +26 0.125 0011 1011 0010 3B2
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DS1921L

1-Wire CRC £ gk 4

Polynomial = XE4+ X+ X +1

1st 2nd 3rd 4th 5th Ly 6th 7th 81h
Ly > > - - >
STAGE| |STAGE| |STAGE| [STAGE STAGE STAGE| |STAGE| |STAGE

x° x* NG x3 x4 x° N X’ X8
INPUT DATA

F*EY

DSzl O OO0O0O0O0OO0oO0os0O0noooooobgd4oeeinn sSRAMOOOI 150000000
gbobobobobobobobobwsoboboboobooboobobobobDoboDobobDonbono
(el UUOUOUODOUDUOLUODUODLOUOLDOODOODOLDDODODDUOUDOUODOODOOD
gopoodbbedb00bbooboob 40000b00bO0b0DbO0ObbOOo0ObO0O1280 1910000
Ub0o00b0o0obOobobobboOobO 200630680 127019202550 0000000000000 000O0O
gbooboobosrRaMODOOO0OOoOoOoobooboobooooboooobooboboobooooon
goobodbo1rroooboooooooooooooooooooboboooooboboboboobon
goboobooooooobooonboobon

DS1921L AEYvF X5

32-Byte Intermediate Storage Scratchpad
ADDRESS
0000h to General-Purpose SRAM (16 Pages) Pages 0to 15
O1FFh
0200h to :

32-Byte Register Page Page 16

021Fh g ? ° ’
0220h to Alarm Time Stamps and Durations Pages 17 to 19
027Fh
0280h to (Reserved for Future Extensions) Pages 20 to 63
07FFh
0800h to Temperature Histogram Memory Pages 64 to 67
087Fh
0880h to (Reserved for Future Extensions) Pages 68 to 127
OFFFh
1000h to Datalog Memory (64 Pages) Pages 128 to 191
17FFh
ﬁ?:?:?] to (Reserved for Future Extensions) Pages 192 to 255

50of 40



DS1921L

DS1921L LY RAR—UTvS X 6

ADDRESS RANGE | ACCESSTYPE* | DESCRIPTION

0200h to 0206h R/W; R** RTC Registers

0207h to 020Ah R/W; R** RTC Alarm

020Bh R/W; R** Temperature Low Alarm Threshold
020Ch R/W; R** Temperature High Alarm Threshold
020Dh R/W; R** Sample Rate

020Eh R/W; R** Control Register

020Fh to 0210h R; R** (no function; will read 00h)

0211h R; R* Forced Temperature Conversion Readout
0212h to 0213h R/W; R** Mission Start Delay

0214h R/W; RIW Status Register

0215h to 0219h R: R Mission Time Stamp

021Ah to 021Ch R:R Mission Samples Counter

021Dh to 021Fh R; R Device Samples Counter

*ACCESSTYPELU U U OOODDODOOOOO0O0O0O0OOO0O02000000000000000ODODO0O0O0OO

gboobobobo

=OoO0oubobooboooboboubobooboboooobouboboobboooboooooooonoo
ubooboooboboooboobbooboan

B

00000000000 0200n026h000000000000/M00000000RTC/OOO0O0OOO0O0O0O
0000000000000 00O0000DO00oODO00DO0D0DODO0DbO00ODODOODODODODO
00000000 000o0o0oo0odnooooU0oO0DD00o0D0o00o0D0o0DOoDoooDooDoooon
Binary-Coded Decima (BCD)O O O O O

RTC RU RTC 75—LLREEvkTvT

ADDR | b7 b6 | b5 b4 b3 | b2 b1 bo
0200h 0 10 Seconds Single Seconds
0201h 0 10 Minutes Single Minutes
0202h 0 12/24 AZMC;EM 10h. Single Hours
0203h 0 0 0 0 0 Day of Week
0204h | CENT 0 10 Date Single Date
0205h 0 0 0 10m. Single Months
0206h 10 Years Single Years
0207h MS 10 Seconds Alarm Single Seconds Alarm
0208h MM 10 Minutes Alarm Single Minutes Alarm
0209h MH 12/24 | 10ha. 10h. Single Hours Alarm

AP alm.
020Ah MD 0 0 0 0 Day of Week Alarm
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RTC/ALY A —

DSI921L O RTCOO1200000240000000000000000O000O000DOO0OOOOOM@ODOO
202n)0 0006002000000 0000000000000 O0O0O0O0OHIghODOO0ODO1200000
O0000000001200000000000500000010PMOOO0AM/PMOOOODODO2400
O0DOO00Oo0oOoos50000b0200000(@00230)000
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RTC 75—.L
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000000000000000000000000000000000000000000000000000
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00010000000000000000000000000000(@000 2140000000000
O0O0(TAROOODOOOOOODOO0ODOO0O0OO0OO00O0O0D@O0D0 20EN000000000000000
0000000000000 000000000000000000000000(@ROM 00000000
0)0

RTC 75— L il
ALARM REGISTER MASK
BITS (Bit 7 of 207h to 20Ah)
MS MM MH MD
1 1 1 1 Alarm once per second.
0 1 1 1 Alarm when seconds match (once per minute).
0 0 1 1 Alarm when minutes and seconds match (once every hour).
0 0 0 1 Alarm when hours, minutes and seconds match (once every day).
0 0 0 0 Alarm when day, hours, minutes, and seconds match (once every
week).
im R

DSiziL00ogogosnoooooboooobooooboboboz200b0ooobooooobooon
OO0128°CcO0000D0OOO00OO0O0ODOODOOOOOOCOONODOoo00 0000 (00h)C O 1111 1010 (FARO O
ooooooooobomdrFhOOOOODOOODOOODOOOODOODOOD
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DS1921L

OO0OOoO00Oo0o0obOo0obOOooobDOooDoOooooch(booLow OO)DOORAR(CD O OHigh O O)
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T[7..00 0000000 10000000000000000000000000000C
9 (°C) =T[7...0] / 2- 40.0

ocooobooobooboobooooboD LoDt 2MUoooooooooobooooobobooooobooD
ooboboboboboboboboboboo

000000000000000000000000000000000000000000
T[7...0] = 2* 9 (°C) + 80.0

OO00OdDbO0o0ob0 23cOUb0bwobob12e0b00vEROOOOODOOOODODOOOODODOO
ol111noodo0od0obboObOOoO000O0O@OObOO oc2BhO c2CchhoOooOoOobooOoooOoog

BET7S—LLORATYT

ADDR| b7 | B6 | b5 | b4 | b3 | b2 | bl [ bo
020Bh Temperature Low Alarm Threshold
020Ch Temperature High Alarm Threshold

Yoo TL—b

oO0o0oo0obO0bOoooOo@EoOoDnD czDhODODOODOOOOOOUODOOOOOODODODbOOODOO
gboboboobobobobobobobobobobobosboobz2000000000000 10255
oobooooooooboobbooooooo@oobboooo MEMCLR = DOO0OOOoooODODDOD
(Cooooooboo EM = oub0O0ODOOCOO00OO0O0UOUoOoODOOO0OOOOOUbODOCOOOOOogoobo
gbboobobouoboobboboobobooooboobobboboobooobooboboooooobon
gboobobobob

YT TL—bLORETYT

ADDR| b7 | b6 | b5 | b4 | b3 | b2 | bl [ bo
020Dh Sample Rate
HELORS

gbooboooboobobooobobooooboboobobobooops121L 00 gbobooooDo
oooooooobboooooooobooobbbobooooooboobbbbbbooooooooDbD@EoooD
2En0O00b0O00b0o0obooboobooobbooboboobo0obogoooLobOoobDOOoDbOODO
gobooboboooboobobooobooboboobooboboooboobooboboboboooDbo
gbobobobobobobobobobobobobobobobobobooobooboonoog

FHHEHLSREEYRYS
ADDR | b7 b6 b5 b4 b3 b2 bl bo
020Eh | EOSC | EMCLR 0 EM RO TLS | THS | TAS

goboboooooooobobboooooooboboboooogo sbboogoooobbbbooooooooon
obobOobObOobOobOobDOobOOobDOobOOoDOobOOn
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DS1921L

LS R 2D M
ooooo ooo oo

EOSC:Enable Oscillator b7 |D0O0OO0OOOOORICOOOOOOODOOOOOOOOD OOOO

(O000000) 00000000000 D0O00DO0O0O00OOO00OO0DD 1000
0000000000000 0D00O0DO0D0O0DOOoOoooOooo
000000000000 000O0O0O0DODOo oOOOOOOOOOO

EMCLR:Memory Clear b6 |OD00OD0ODDDOOO0O0OOOOOOOOODODODOOOOOOOO

Enable 0000000000000 10000000000000000000

(000D000000) 0000000000000000000000000000000000
0000000000000 0D00O0DO00O0OOoOooooog
0000000000000 00000000000000000
O000D0000O00OO0O0OEMCLRODOOOOOOODDOOOOOODO
ooDoOoOoooonDOoOO

EM:Enable Mission b4 |ODDDDOODDDOOOOOODOOOOOOOOOOOOOOO

Qoooooooo) DSI2IL 00 0000000000000 DO0O0Doooooooo
0000000000000 000000 o000nooooo

RO:Rollover b3 |0D0OCDDODOOOOOODOOODOODODDOOOOOOODOO

Enable/Disable 0000000000 D00000000D000O0noOooooon

@ooooboo/moon) 0000000000000000000 10000000000
0000000000000 0D00O0DO00O0OoOooooog
00000000 o0000DO0O0O0DOOO0DODOOOODOoOO
000000000000000000000000000000
0000000000000 00000000000

TLS:Temperature Low b2 000000 10000000000000000000 020BhO00O0

Alarm Search 0000000000000 000D00000 Conditiona Search

@oooooboo) oooooooooo

THS:Temperature Low bl 000000100 00000000000000000 o2chOOad

Alarm Search 0000000000000 000D00000 Conditiona Search

@ooooooo) ooDoOoOoooon

TAS:Timer Alarm Search b0 000000 1000000000000000000000O0000O00

(000O0O00O000)

OO0D00O0 Conditional Search O OO0 0OD0OOODOOOOOOODOO
gboboboobobobobobobOobobOo TAFDOOD
10000b00ob0oboboboboboboboTASODOOD
oubobOobOOobOobOOonDOd

SylavBmTaLA

goooboooooboooooboooobooboooobooboooobooooboooobooooobon
OO0oOOo000O0o0ooOoO0bO0b0obO0ooDOOoooOboObOO0o0oDOooDoO 222 oOooOo)yo21sh(@ b
OOoD)ooO w00 ooooooboo0ooooooobobobooOgessssgnoossb12dnsodnon

googo

gbobobobobobobobobobobobobobobObObDO0Ob0OO0O01I00 DS1921L U
gobooboobooboboobooooboobobooboobobooboobooboobooboooD
lgogobobobooooboboboooo 2000000 booobooooboboooDboOoobobOoo
gbooboboobooboboobooboobooboboobooboobooooboobobooDbo
oobooooooobo@obooO oo2eEnM ROUDDOOODOOOOOOODLOOODO
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DS1921L

RELORE
ooooooOobDO0O0oOoOobOOoooOobOoOoOoOobOOoooO0bOOooOo0obOOoDOobObOOoDOoOoOOD 224h
gbobooboooboooboobobobobobobobobobobooboboon

KELOREEYRTYT
ADDR | b7 B6 b5 b4 b3 b2 bl BO
0214h | TCB | vemctr | MIP | SIP 0 TLF | THF | TAF

gboobobobobooobobobobobobobobobo MIPOTLFOTHFOO O THFODO o0 DO
goboboboboboobobobobobobobobobUobobsbuobobobobUobo

KELORIDEHM
ooooQ 0oo oo

TCB:Temperature b7 |0DD0OO0O00OCOOOOOOOOOOOOODOOODOOOOOOO

Core Busy 0000000000000 0D0000D0000D0000DO000D

(0ooooon) DSIRVILO0D0D000D00DDO0DDO00DDOOOHighd
0000000D0D0D0OD0D0D c2nh000000000000000000O
TCBOOOO LOWDOOO

MEMCLR:Memory b6 |000000100000000000001700@000000000

Cleared@ 00D 1) 00000000000/000000000000) 000000000

goobobooooboooobboooooooobbooobobooooo
poboogbobooooboooooodboooooooonbon
gbooeMbOoobOogbooobooboobooboobbooobon
goboobogoobooooogooooooooMEMCLRODOO 00O
cobOo0DOOo0OOo00O0O0OO0O0OO0O0DOOO0DOO0DOO00OO

MIP:Mission in Progress b5 |00000010000000DSIILO000000DOO0Oooooon
(CoOOoooooog) DDDDDDDDDDDDDDDDDDDDDD(DDDDZOEh)Dﬁ/I
gooooddoddldldDOODOOOOOUODODOO(@OOO 20DhO
0000O0bOOooOooooooooooooboooboooogoog
MIPOOOOOOOO 10000000000 0O20h23n00000

od0oo00doooooooooooo@E@uuoooogoooooooog)
00d0D0DOooooooooooooooboooooDoooogoog
MIPOOOOOODODOOOODODOOOODODOOOODOODOODOOO
oodbOOooobooaoMIiPODODOO1000D0O0O0O0DOOOO0OO0

SIP:Sample in Progress b4 | 000000 10000000DSI2ILO0000000000000000
@CoDooooooono) 0o00OoO00000oooooobOo0o0oooooooobooooaoon
O2somsOdddsSPOO0OOoOO1000OO0ODOOOOOOOOOOOOO

O0O0D00O 8vsms00 00000000000 O0OOO0O0O0O 17000
O0doooooopoooooooooooooooooooooooa

TLF:Temperature Low b2 | 0000000000 100000000000000000000000
Flag(DOOOO) 000000000000000000000000000 0000000
0D00000000000000000000

THF:Temperature High bl | 0000000000 100000000000000000000000
Flag(D OO OQ) 0000000000000000000000000000000000
000000000000000000000

TAF:Timer Alarm Flag b0 |0D0000010000000RTCOOOOOOOOOO@OODOOOO0
@oobobooon) 00000000)D000000000000000000000000000
00000000000000000000000000000000
0D000000000000000000TAFOOOD01000000
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DS1921L

SyaVBA LRI TS
D000000000000RTCOOOO0OO0 DD 0201h010202h00204h00206h 000000000000
000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000000000000
N00000000000000000000000000000000000000000000000000

gboobobobob

SV AL LRI TDOLOREE YTy

ADDR | b7 b6 | b5 | B4 B3 | b2 | bl | BO
0215h 0 10 Minutes Single Minutes

0216h 0 12/24 Af/ﬁg‘M 10h. Single Hours

0217h 0 0 10 Date Single Date

0218h 0 0 0 | 10m. Single Months

0219h 10 Years Single Years

Sylavgo T Tho R
0000000000000000000000000000MIP=1000)0000000000000
(MIP=0000)000000000000000000000000000002400000000000
00000000000000000000000000000000000000

SyavYgU T Th OV EADLORETYS

ADDR| b7 | b6 | b5 | B4 | B3 | b2 | bl | BO

021Ah Low Byte

021Bh Center Byte

021Ch High Byte
TINARY T T h o4

goboobobooboobobooboobooboobobooboobooboooobooboboooDbo
gbobobobobobo2400o0obooboooobooobooobobobooboboobobooboobobo
167772150 00000 DS1921L iButonD OO OOOO0O0O0ODOOCOOOOOO0O0O0OODOCOOOOOOOOOO
gboboboobooooobo

TINRY LTIV THh I BDLORETYT

ADDR| b7 | b6 | b5 | B4 | b3 | b2 | b1 | BO

021Dh Low Byte

021Eh Center Byte

021Fh High Byte
BERHERUPERN L

gboboboooboboobs1ziLooogoobgoobooboooboobooboboobooboo
goooboboogobooooobooooboobooooobooooboooobooooboobooobon
4800000000DOCO0O0O0OODOOOOOODOOUOODODOOOOODOCOOOODOOOOOO 10000
ooobOoo200000bOOO0O0OO0bOOWOOOOOODODOO0OODbUODObODbDOD@ECODOO
ocooobooo)yobooboobooobooobooboooooboboobooooboboobooDobboboDbOo
gboobobobobobo
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DS1921L

ob00bb0oboobooobooboboobooboooooopsIZiLO0bOD0boOoObD200000000
ocooooooooboooooogoo@EuoOoboo)yoobogobpOobooooooDOoboboboo@Ewoo
oobooO)yozo400Ooooooooglcoohdogo10b0oooooooooboooboooooo
goboboooooboboooooboooooboboobooooooboboooobbboooobbobooooon
OO0bOO00ooOooooOoOooooobDbO@EUuuOoo22AanD21CchOOODOOoCOCOOO00oOoOooooooooboo
gbooboobooobooboboobooboboboobobobobobboobz2o4800obobobonDg
ooooooooooooooboooooboobooooobooobobooooboOoboboooobDbboOo/oOo
gbobobobooboobobobobobobobobobobobobo

ooooooooooobsiziLbbooogooooobooscoh Do e3goobooooooooooon

gobbooboooboobobooobuooboobboooboboboobbboo2000000b0O000d

OobooobOo00oOooobooobOoOooOo00obDooDOoOobOOoOoOOoOobDOoobDUOOD OO o8ooh
oobooooooblooesezhbooooono7oboooboobobooe20og7rchooooooooooon
2000000000200 0000000000O00D0OO0ODODOODOOOOO0OOOO0O0O0O0O0O0OO0

OOooOOoo0ooooooOooochdObORARODODOODOOOODOO

EXNSLEVRUVBEDHESE K7

TEMPERATURE TEMP. EQUIV. HISTOGRAM HISTOGRAM BIN
READING IN °C BIN NUMBER ADDRESS
00h -40.0 or lower 0 800h[ 801h
01h -39.5 0 800hC 801h
02h -39.0 0 800h0 801h
03h -38.5 0 800h[ 801h
04h -38.0 1 802h[ 803h
05h -37.5 1 802h0 803h
06h -37.0 1 802h[ 803h
07h -36.5 1 802h0 803h
08h -36.0 2 804h[ 805h
F3h +81.5 60 878h[1 879
Fah +82.0 61 87Ah0 87Bh
F5h +82.5 61 87Ah[ 87Bh
F6h +83.0 61 87Ah0 87Bh
F7h +83.5 61 87Ah[ 87Bh
F8h +84.0 62 87Ch[ 80Dh
F9h +84.5 62 87Ch0 80Dh
FAh +85.0 or higher 62 87Ch{] 80Dh

Uboboboobobz20b0000000e6Ss 0000000000000 0000000000000
goooboboogoboooooboooooobooboooobooboooobooooboooooboobooobon
goboobooobooobooboobooooboooobo2boboboooo4sbobooboooonDg
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BET7S—LRE
gooobobooobooboboooboobobooboobooboooboobooboboboboooDbo
O00000000KRZXOD0000000000000KXMEROOOD000000000O0ODS1I921L 000
oboooooobooboboboboobboobboobobobobboOoobDOooDb2BhO20ChO OO
goboobobooobooboboooboobobooboobooboooboobooboboboboooDbo
gooboooooobbooooobobooobobooobbooooobbooobobbbooooobobbOoOoo
obh@ooobobobooobooboooboboboooo)obsR21IL0D00DO0bOOooooooooD
gbobooobobbooboboobooooboooobgooobsI2iL0bgooooooobooonoo
ocooo@Emuoboo2shoooooo(mRooobooo(upODOOOObOOODOOoOOODbDOO@O
OO02eEnOO0O00CO0O0OO0O0ODOOO0OOODOOOOO0ODOO0OO0ODOO0OODbDODOOODbDODObObOODO
oobooobooobooobooboobo@rOoM DOOOODODOO)YODOODOODOOOOOODOO
gboboboobobobobobobobobobobobobobobobooon

ooboobobooobbooboooboobobooooooosoobDooooOobOoOODn 0220nd 027Fh
OOooOoo00O0o0bOoobOoOobobo24000000000DObO0OobOo@EObO120000DOO1200)O
gbogbooboboboboboboobouobboboobobobobooooboobooooboobob
gbooboooboooo

TI3—LAM LRIV TRUBBEZFLATYT E8

ADDRESS DESCRIPTION ALARM EVENT
0220h Mission Samples Counter Low Byte
0221h Mission Samples Counter Center Byte Low Alarm 1
0222h Mission Samples Counter High Byte
0223h Alarm Duration Counter
0224h to 0227h Alarm Time Stamp and Duration Low Alarm 2
0228h to 024Fh Alarm Time Stamp and Durations Low Alarms 3 to 12
0250h Mission Samples Counter Low Byte
0251h Mission Samples Counter Center Byte High Alarm 1
0252h Mission Samples Counter High Byte
0253h Alarm Duration Counter
0254h to 0257h Alarm Time Stamp and Duration High Alarm 2
0258h to 027Fh Alarm Time Stamp and Durations High Alarms 3 to 12

ggobboooooboooooboboooobooboooobbooobooboooobboooooboooobobooooon
gobooobooobobooobooobbooboboooobboooobooobops12L oooooooo
gboboi100booboboobobooobobboboobobobobooboboobooooDbog
25500000000000000000000000D0000D0OO0ODOO0O0O0O00O0O0O0O00O0O0O00OO0
ggobboooooboooooboboooobooboooobbooobooboooobboooooboooobobooooon
gooobobooobooboboooboobobooboobooboooboobooboboboboooDbo
ggoobobooooooboooobooooboooobobooooboooobbooobbobooobboooooo
goooboooooboooooboooobooboooobooboooobooooboooobooooobon
oon
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Syiay
DSIIL 000000000000 DDN0NNDON0NDNONNONDONNDNDON0NONONNONoDOoONoNoooooon
000000000000 000000000000000000000000000000000

gooooobpsiziL0goooooooooooon rRTCO0DO0ObOOOOOODbODbOOOOOoboobooOogurce
(toevMTOODOOOODO)YWODOOoooOooooooobooooboooboooobooDbooooo
DDDDDDDDDDDDDDDDDDD(EFC:O)DRTCDDDDDDDDDDDDDDDDDDDDDDD
gobooboboooboobobooobooboboobooboobooobooboboboboboooDbo
gobooboooboooooouoobooouooboobooobnoobooogooonooogno
gobogobogooboooobogoobogooooooboooogoooooobooooooooeMO0bOoognog
goooooboooooooooboooobooobooooboboboobooooboooobobboooboD
oon

goboboboouobooboboooboboooboouobooooboboooobooobboouooao
gbooz2b00b000000000b0000bO0bOO0bOoDOobDO0oODbOobOobOoDboOoD

oooobooOoboobOoOoogbooboobOooboobDO0OoOoUooOOobOoooOoboooglrwiredoO
gbooboboobooboboobooboobooboboobooboobooooboobobooDbo
gbooboboobooboboobooboobooboboobooboobooooboobobooDbo
gboboboboorROMOOOO0OOOODODbODbDODOODODOODOODOObOOOODOODOn

rROOCOO@EOOCOOO)Y ODOOOUOOODOODOOODODOOOOUUOODOOOOObODODOOOODbDDOO
ooooooOoooobooobobOooooboooboboOooobDbOOoOEoO =noDoDOooobDbooooboOooo
ooboobobooobbogze4sioogooooooobooooo@E@oboooboooo)yboobooob
Oo0o0o0ooboobooboboobobobobobibdEFo0) oo obz248 000 ooonoonDO
gobodrvooob0o0bo0obooob0oobooboooooopsIv2L0goooboooooboooo
gobobooobooboooobooobooooboobooboomobboooobooboooooboooon
gbgoz20000000000000000DO00OO00DOO00DbO0ODOOODbOObOODOo0ODbObO0O0DbO
gboobobobrOOOOOoOOOOOODOOLOOODOODOOOLDOODOODOODLDODOODOO
gooboooo

rROODOOOOOODODOOOOOO0O0OOOOOoOooOLOObOODOO0O0O0LoLoLoobbboObODOObO0O0OUo
gbobobooboboobobobo spgouz20b0boboboboob 102500000 o0bono
gobboooobobobooobobboooobobogobs1921L 00000 oboboooobobboooon
gooooooboboovipPObODOOOO0OOOOMEMCLROODOOODOODOOODOOOODOOOODOOOO
ggobooooooooooboooobooooobboooboboooobbooobboooobobooooobo
gbooobobooboboobooboboobobooboobobooboboooboobooooboobo
gobooobooobboooobooobboobboooobobps2L 00 ooooboooboooooboo
gbobobooboooooboboob

gogooobbbbbiboiboooooooobboobobbooooouooooobobobboooooogoon
40060 00 SRAM D O00OO00O0OOO0OOoboboboooobooboobooboobooooobooooooooonoo
ggobboooobobooooobobooooooboooobboooooooobbooooobooooboboooooon
gboboboboboobobobobobobobobobobob
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FRLAL D RA R UERiERRE

000O000000O0O0O0ooDs1921L00 TAIOTA2000O0 BS (DU OO0 300000 OOoooo
oooooooooooooooooooooooooooogooooooooooooggoooog
0000000 TALO TA2000000000C000CO0O0O0C psOO00OoOooooooooooooooo
goodpoogoogoogoooooooo oo ooboooo oo oo nbouopnooo
go0000O0O00o0o0oooooooooooooooo00oOgssOUDogooosoUoobogooogooo
go0doooooooooooooooooooobooooooobo oo oo oo nooooo
go00oooooooogoo sgogoogoooooooPAOOO0OCODO0OOOO0ObOOobooooboooo
psO0fd0doooos0doooooooooesdob o000 00000 U0 OOUO
goodoogpoopboooooogoooosgoo oo oot oo o g
gooodoooooooooooooooooogoooooobooooooooocgooooooooooo
WBhOO0oODoOoooooooooooooooochoooooooooooooooooo 40000
00000000000 oo0ooooooooowwvmoooooooo o oo ooooogoog
0do0doo0ooOO00ooooo0ooooooOOoooooo@oboOoooDOoooOooboOobooboOooonn
000000000 2000000000000 00000MMOOOCO0ODCOO0O0OOCO0DbOOOOOoOLooOg
oooooooooooi1iooooooooo oo oo oo oo ooooooooooo
goooooooooobooogo oo oo oot o o
O00000000O0DOOAAOOOOO Authorization Accepted (DO 0 O0)DODOOOBESOOOOOOOOODOOOO
Oooooooooooooooooooooooooooooooooooooooooggoooog
goooooooooooooooouooooooo

FRLALS R4A 9
Bit # 7 6 5 4 3 2 1 0

Target Address (TAL1) | T7 T6 T5 T4 T3 T2 T1 TO

Target Address (TA2) | T15 | T14 | T13 | T12 T11 T10 T9 T8

Ending Address with

Data Status (E/S) | AA 0 PF E4 E3 E2 El EO
(Read Only)

RREL A+ EA A

gooob pseziL0gogoooobooboobogoboooooooooooooooooobooooooooon
000000000000 Db0O0O0DO0O0ODOO Write scrachpadd OO OO OOOOOODOODOOODO
gobooboobooboboobooooboobobooboobobooboobooboobooboooD
OoDDODbO0O00000 Red Stratchpad D O OO0 00O DOOOOOO0OODOOO0OOOOODODOOOOOODODO
OoOoopDOops1921L0 0000000000000 D0 TAYTA2O0OO ESOOOODOOODOOODOOO
PFOOOODOOOO0OOOOO0OOOOOODbOOO0ObOOoObObOOoooobOobooboobOoooboboonobooanon
gbooobobooboobobooboooboobooboboooboobooooboobobooDbo
OOoooobDOAADOOOOWrteDOOOD ButonD O OO DOOODOODOOOODOODODOODO
gbboobobooboobouboobooboboobobobonooboboobobooobobooboon
ggobbooooobooooobboooobooboooobboooooooobbooooboobooooboboooooon
OO0000Db0O0DbO0O0DOCopy Scratchpad D DD D00 000000 OOOOOOOOOOODOOODOOO
gbooboboboboooooooooooooobooboooo3boooooo0oo0TAIDTA22ODO
pshO00000O0ooooboooobpsiL000gooooooo0oooooobooooooogoooo
gboboboobooooobobooboooon
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DS1921L

AEVYBEEaT R

oooooooooooo@ioooodooon psiL0boooooooooooooooooooo
O000oO0o0oo0oooooooobooooobooooooobooooonon ps1v2z1Loooooooooo
00o0ooogoooonoooooooooooooooobooobs121L 00 oo0oooooo@on
OOO0ob=000000vedriveOOOD =)0 00000000000 OCOvedriveO OO OO0 OOOOO
gOogOooooobpso2z1L00ggggoooooooo

Write Scratchpad 3~V >K[OFh]

Write Scratchpad D O O O 000000000000 OODODOODOOOOOOOODOODOOO20000000000
00oooooooooooooooooooooooooobooooooooogg(aToOooooon
000000000000 oooooooooooE&EU 0D 000000 bOD0ooDo0obooDooDOon
gddoddodooooodoodoodoouoooooooooooooooooooooooooon
0o0oOodoOoooboooobooOoPeRoOoooooaon

WriteScratcchpadD OO0 OO0 OO0 0OOO0DODSIO21LO0OCRCO OO 1500)YWO0O0OO0ODOOODbOOO0ODOOO
gboobobooobooboboobooboobobbobooboobobon crReOoboooooDog
CRCOUObODDOOOOoOooooobbbObboOoOooooboboboboboooooooboboboooooooobobobooo
OOO00 TAlIOOTA20000000C0@FOOCOOOOODOOCRCIBOODOODOODOCRCOOOOO
OO00OO00OD0OO0DO0O0O0 wrte Scratchpad DO OO0 OOO0OOODOOOODOOOOODOOOOOOODOO
numbboooogoodwsoooooooooooooooooobps121L0 o ogocrRCObnonogong

Oo000000200nh0213n000000000000000OCOO0OO0OO0O0OOOCOO0O0O000O0DOAO
gboboboboboobobobobobboboboboboboboe00bObObLODO

Read Scratchpada <> F[AAh]

0000000000000 0000O00O00O00b00bC0b00o0O00O00O00O00O00bO0bOl Read

Srachpad OO0 000 000OOO0OODOODODOOODOOOODODOOOO20000000000000000O
0o0ooooooooounbooobooboooooooooo(maToD 0o oooobooboooono

00o00o0oooooOo/ooobooooEsuiboidoodoooboDobooboDooooooooDno

godooooodooooooooooooooooooonoooooooooooooooooooa

TA1lO TA20 /SO0 0C0O0OCOOOCOOO0O0O00O0O0OOO0OOO00O00O0CRCI6O0OOOOOOO

CRCOOUOOOOOUOoOoOoooooooonooooooooooooonOo ps1e21L0o00oooi1o000

ooooa
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AEY#gE7O—Fvy—F~ X 10-1

Master TX Memory or From ROM Functions
Control Fkt. Command Flow Chart (Figure 12)

OFH N AAH Tozﬁfﬁgg;ertlo
Write > Read >
Scratchpad Scratchpad N
Y Y
DS1921 sets DS1921 sets
EMCLR =0 EMCLR =0
v v
Master TX Master RX
TAL (T7:TO), TA2 (T15:T8) TAL (T7:TO), TA2 (T15:T8)
v v
DS1921 sets Scratch- Master RX Ending
pad Offset = (T4:TO) Offset with Data
and Clears (PF, AA) Status (E/S)
|
DS1921 sets Scratch-
Master TX Data Byte — (Ta-
to Scratchpad Offset pad Offsetl (T470)
v v
DS1921 sets (E4:EQ) Master RX Data Byte
= Scratchpad Offset from Scratchpad Offset

Master
TX Reset?

Master
TX Reset?

DS1921 Incre-
ments Scratch-
pad Offset

DS1921 Incre-
ments Scratch-
pad Offset

pad Offset =
11111b?

pad Offset =
11111b?

Partial
Byte Written?

Master RX CRC16 of
Command, Address Data,
E/S Byte, and Data Starting

at the Target Address

Master
TX Reset?

Master RX CRC16 of
Command, Address, Data v

Master
TX Reset?

Master
TX Reset?

Master RX "1"s |

Master RX "1"s |

A A 4 y A 4

From Figure 10
To ROM Functions
Flow Chart (Figure 12)

2" part
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AEY#EgE7O—Fvy—F X 10-2

From Figure 10
1% Part S5H

Copy

Scratchpad
Y

DS1921 sets
EMCLR =0
v
Master TX
TAL (T7:T0), TA2 (T15:T8)
v
Master TX
E/S Byte

To Figure 10
FOH 3 Part
> Read Memory >
N
Y
DS1921 sets
EMCLR =0
v
Master TX

TAL (T7:TO), TA2 (T15:T8)

v
DS1921 sets Memory
Address = (T15:T0)

N

Master RX Data Byte
from Memory Address

DS1921 Incre-

<&
«

ments Address Y
Counter
Y Master
DS1921 Copies Scratchpad TX Reset?
Data to Memory
N
\ 4
N
Master RX v Master RX End of
"1"s "1"s Memory?
Copying Y
Finished
Master Master RX "0"s |
TX Reset?

DS1921 TX"0"

Master
TX Reset?

DS1921 TX"1"

Master
TX Reset?

<&

To Figure 10
1% Part
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AEY#EE7O—Fvy—F X 10-3

From Figure 10 To Figure 10

nd A5H N th
2" Part Read Mem. 4" Part

" w/CRC
Y

DS1921 sets
EMCLR =0
v
Master TX
Decision made TA1 (T7:TO), TA2 (T15:T8)

by DS1921 v
DS1921 sets Memory
Address = (T15:T0)

[P
End of
Memory?
N
A

Master RX Master RX Data Byte
00 Byte from Memory Address

' > DS1921 Incre-
b 4 ments Address
Counter

A

\ 4

Decision made
by Master

Master
TX Reset?

Master RX CRC16 of
Command, Address, Data (1
Pass); CRC16 of Data
(Subsequent Passes)

Master TX
Reset

< A A

To Figure 10 From Figure 10
o part 4" part
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From Figure 10
3 Part

»
>

3CH
Clear

44H N
> Convert

Memory
Y

Y

DS1921 clears Mission
Time Stamp, Mission
Samples Counter,
Mission Start Delay,
Sample Rate Reaqister

v

DS1921 clears Alarm Time
Stamps and Durations

v
DS1921 clears
Histogram Memory

DS1921 sets
MEMCLR =1
v
DS1921 sets
EMCLR =0

ye
>

<

Master
TX Reset?

Y

DS1921 sets
EMCLR =0

Mission in
Progress?

DS1921 sets
TCB\=0
v
DS1921 Performs a
Temp. Conversion
v
DS1921 copies Result
to Address 0211h
v
DS1921 sets
TCB\=1

P
Pie

Master
TX Reset?

Y

Master
TX Reset?

To Figure 10
3 Part
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Copy Scratchpad [55h]

0000000000000 0000000D00000000D000000000000000000A0
00000 Copy Scratchpadd D0 D0 0000000000030 000000000000DO000O00O0O0O0O
0000000000000000000000000000000000000000000000300
00000000 (TAIOTA20E/SOOD0COO0D) 0000000000000 00000000000000
O0000000AA(OOOO)OODODOO000D0O00O0O0000000000O00000O0O0000oooon
000000000000 1000000000000000000000O00O00O000000O0000O0
0000000000000000000000000D00 10000002u000000

gobooboboobo3boboobooooboobobooboobooooboobooboooDbo
gooooogoooooooobooobboobobobbooooooooooooooboobbitc3z20000
00000 0b0ob0ob0ob0b0bU0ObDOAAOODDODOOOWTrite ScratchpdD D OO DO OOODOODOO
oboobiobooonb

Read Memory [FOh]

Reed Memory OO0 00000000000 OOOOOOOOO0OODOOODOOODOOODOOODOOOO 2000
000000000000000000000002000000000000000000000000
00000000000000000000000000000O0O0O0O0O0OOO0O000000000
0o0ooooooooodooooooooooboddooogooooobobooooooooooo
0o0ooOo/MOo0oooooooobooooooo

DSIRIL 0000000000000 0000000000000000O000O00DOD0OD000000OOd
00000 1-wireOODODOODODODODODODOOODOODOODOODODOODOO 10D0O0D0OO0ODOO
O000D0o000o0oo00oooo00ooooo0oDooo0oooo0oooooooooooooooon
OD0016000CRCOODDOOOOODODODOOOOOODDODOOOOOOOODODODODOOOOO0OOO
0000000000000 0D00000000000000DOM@MDODDO0O0000000000OD0 000 Book of
DS19xx iButton Sandards] [ 0 70 0 0 O O O Application Note 1140 0 O O O 0 O 0O 0O 0O)O

Read Memory with CRC [A5h]

Read Memory with CRCO 0 OO0 0D O0O0OOD0OO0OODOODOODOOOOOOOOOOOOOOOOOOOOOOn
0000000000000 oooonoboooogpsIIL 0000000 noooogon
00000000000000016000CRCODOONONONONONONONOOOOONONONONOOOOOOOOooon
o0o00oO0oOoo0oooog

Read Memory with CRCU D D OODOOODOOODOOODOOOODOO0OOO0OO0ODOOOObOoOoboooDoo
200 000000((TAL=TrTOOTA2 =TISTe)U O OUODOOO0OOO0ODLOOOOO0O0ODOOODOOODOO
gboboobboobboo3boobgboooobobobobooobobobobOonD ps1e21L 0 U
gboooobooobdooboboblleobbOo0obboobbOooboooboobbOollbonocrRCOOUn
gooooobobooobbooobbooboboocrRecOobooobooooobobooobbuoonoon
gbobobobobobobobobobobobobobobobobobobobOobOon

Read Memory with CRCU O O 00O D0OO0O0O0O0O0O0O0DODOOO0OO01000CRCOUODOOODODOOCRCOOD
gbogboobooboobgoobozbooobooobobooobbo0oboobo0obOoo0bOoboDbcere
gobooooboooboooobobooboboobobocrCcUb bbb boboooob
goobboboooootoblebbbocCcrCObDbOO0OOoOooDbObOODbObOWBOO0OCRCODDOOOO
gbbooboooobooboooboboboobboobooboobbDps1P21L CrRCIGUDOOOODOO
ODOD0O0O0O0O0OReadMemory withCRCOU DU DO ODODOOOOOOODOODODOODOOOOOOODOOD
oooboboboo
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Clear Memory [3Ch]

Cler Memory D000 0000000000000 O0O0O0O0O0OOOOOOOOOOOOOOOOOOOOOO
00000000000000000000000000000000000000000000000O0
000000000000000000000000000000000000000D00O00000A0
Cleere MemoryDO OO OO0DO0O000D0O0O0O0DDOOO EMCLROOOO10000000000O0OO0ODN
00000000@O0000000000)0000000OClear MemoryDOOO0OOO0O0O00O0O0OO
000000000000000000000000EMCLROOOOO0OO0OOOOO O Clear Memory[ O
000000050us00000000000000000000D000000000D00000000O0
0000/00000000000000ROM 00000000409 0000000 RAM OOODODOO
000 RTCOODODOODOOOOODODOODOOOOOOOOClear MemoryDO OO OOOOOOO0OOOOOO
000 MEMCLROOOD 1000000EMCLRODOOO 00 OOOOO

Convert temperature [44h]
00000000ooooobDooddConvet Temperature 1 000000000 O0DOO0OOOOOOOOO
0000000000000000000000000000000000 21h00000000000O0
00000000300ms0000000000000000000000000000000000000
0o0oooooooooooooooooao

1-Wire INAY AT L

1wire 000OD0DDDODO0O0O0OO0O01 00000000000 ODODODOOODOO0OOOOOOOOOOO
DSI2IL 0000000000000 D0000000D0DD00000N0D PCODDOOOOOOOD
0000000000000 000D000000000 wiredODOOOOOODOODOOOOOOOOO
0000000000000 0D0000000000000DS2480B 1'\WireOD OO OOODOOODODOODOOOO
00000000D00000D0000(MS97Uu0000)0000000000D0000000D00000O
0000000000000 00000000000noooooooon

googoooooboooooospoogoogoooboobooobooobooooboobooboboooobog
goboobooooooooooooooob -wireDODOO(@@UOUDODODODODOD)DOD1-Wire
ggobobooooboboooobobooooboobooooobobobooooboobooboooooboboooooo
oopo0ooooooobobobbo0ooboobobbbbO0o0oobDDDO Book of DSI9xx iButton Standardsl]
gb400000000000

N—FHz7arI4¥al—3>

1wire 000000000100000000000000000000000000O0O0O0O00000000
O00000000000000000001-WireDOOOOO0O0OO0O0000000000000000
O00000000000000000000DSI9IL01Wirel0OO0O0 W 0000000000000
nooo0ooo0o0oooon

oooboooobobbooooboboboooobobbrwireloooooboDOODODOOOO0ONO 1I-Wire
DObooo0ooobooubOwe3kbisdOOOvedrive DO OO ODOODOOODOOODO 142kb/sHODOOODO
gopoooobpso2zL00diButonD 0D 0000000 DOOO0OOOO0OOODSIZILO000000O0O0OOO0
U0bD0odbO0o0obO1d4iko/stOOverdrivel DO OO 125kb/sO 00000000 OOOOODODOOODOOO
ggobobooooobboooboobobooooobobooooobooboooooboobooboooooboboooooo
Oo0 22000

1Wire00OOOO0OO0O0O0OHGhOOOOOOOOOOO0O0O0O0000000000000000000
00000000000000000000000000000000000000000000000000
000 16ps(Overdive 0 0)0 000 120us(0000)0000LOWOOOOO0O0O0OO0O0 10000000
00000000000000000000DSI®NIL000001-WiredOOOOO00O0O0O0O0000O0OO
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OO0ooooooobDogn ovedriveD OO0 152us0000 LOWOOODODOODOOOOOODOODO
OOoOooooobps24s8oB 1-wirel DO O ODOOOOOO0OOOOOOO0OoOoooooooOoooooooo
gboboooboobs12zL0booooooon

N—FHOxz7arI4¥al—3ar K11

BUS MASTER Veup DS1921 1-Wire PORT
SEE
TEXT
RX :Il DATA DOEX
5 HA i X
X |: RX = RECEIVE Typ. F—+
_ < 100 Q
Open Drain TX = TRANSMIT p— MOSFET
Port Pin -

S B D Mty S
IwireOOOOOODOO DS21L0 0 000000DO0OO0ODOOOOOO0O0ODOO0ODOOD

= 0O0Od

= ROMODOOOOO

= QOOoOoboooo

» OQOO0D0OO0ODO/MmOD

H1E

I-wire DOO0OOOOOODOOODOOODOOOOODOOOOOOOODOOODOODOODOODOOD
gogooboooobboogooobooooooooooboboooobbboooobbooooonoo
gobooboogonoog

gbodbobobobobgbobobg bse2i goooooooboooooooboboobobooon
OO00l-wireDDOOODOOODOOODOOODOOOODOOO

ROM #gEa~v>F

dooodooooooooooobooo7dnod ROM OO0 oOooboooooooooono
ROMOOOO0OOOO sOOO0OO0OOoOoOOOOOoOOooOoobObOO0ooOO0obo0Oo@1zoooooooon
00)0
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Read ROM [33h]
0000000000000000DS1921L.08000000000000000000000000O036000
0000000008000 CRCOODNONONONONOONOONDOONDONODOOOD DSIILOOO0OOOO0
000000000000000000000000000000D00000000000000000A0
00000000000000000000@O000000000000000 ANDOOOOOOOOOO)d
pO000000000000000000000000000O00O0O00OCRCOODOOOOO0OO0OO0O

Match ROM [55h]

6400 0ROM OO0OOODOOODOO Match ROM OOO0OO0OO0OOOOOODOOOOODOOOOOOOO

goobpsez2iLbo0b00f0ooooooooooobobosMdi00 ROMOOOOOOOOO0OOO DSs1921L
goooooo0oo0ooooooooooooo0sda0 00 rROMO D OO0 OO O0O00oOooooooobooDbDOon
gooooooooooooooool1loooooooooooobooooo o ooooooooooboooDooo

Skip ROM [CCh]

oo 0OROMOOOOOOOOOO0OOOOOOOCOOO0OOOOO0OO0O0O00O0OO00O0O0O0O0O0O00OO0
0000000000000 ooooooooooooooooooooskiprOMOOOO
goo000ooooooooobooooooboooooboooooooooooboooooooooooo
00O0@OOodbOo0oobOO0o0bObOoobOOo0booOOo ANDOOODOOoooooo)d

Search ROM [FOh]

0000000000000000000000 1-WireOOOOOODOODOOODOO 6&4000ROM OO0OO
000000000000O0SearcchROMOOOO00O00O0O0O0OO0O0ODOOOOOOOOOOOOOOOOOO
000000000 000ROMODOONOOOOODDOOOOOOS,achROMOOOOOOODODOOO
0003000000000000000100000000000000000000O00000O0O00O000
000000000000000ROMOOOODOOODOOOODOOODO 30000000000000000
0000100000000000000000000000ROMOO0OOOO0ODO0OOOOOODOOO
00000 ROM 000000000 D00DO0DOO0DOO0DOOODOODOODO0DOODOO0D0O0DOODN Search
ROMOODOOOODODOOOODOODSI9xiButton SandardsI0 0 500000000000

Conditional Search [ECh]

Conditional Searchn ROMO DD 00000000000 OOOODOODOOOODOODOODODODO Search
ROMOOOODODOOO0ODOOO0OO0O0OODOO0OO0OO0O0OOOO0OOO0OO2ENOODDOODDOOODDOO TASO
THSOOO TLSOO0OO0000000D000000D0O0000000D0000000000000O0O000000
00000000000000000000000000000000000 SachROMOOOO0000O00O00O
00000000000000000000000000000000O000ROMOOOOO0OOO0O0
O0OMachROMOOOOOOOO0ODOOOO0O0OOO0OO0DOOOO0O0OOOO0OOOO0OOOOO0OO0OO0O0
00000000000000000000000000000000000O0O00000

gboobgoboooboobobobooboooboboboilrboboobos3gogobbooboooobbon
gogooobobooboooogogooooobboboooooooooobobobbboooooooooboboboobooo
gobooboboooiloogooooooobobobooooooboobobi1oboboboboon
Conditional Search0 000000000 DOOO0ODOOOOOOOODOOODOOODOODOOOOODODOODO
OO0O0O0000000QO Conditional SearchD OO OO OO
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DS1921L

ROM ##gEo0—Fv—Fh 12-1

1)

2)

Master TX |
Reset Pulse
rom Memory Functions P

Short
Reset Pulse?

Y

<&

y
DS1921 TX
Presence Pulse

2

Master TX ROM 1)
Function Command

ECH
Cond. Search
ROM?

DS1921 TX DS1921 TX Bit 0 DS1921 TX Bit 0
Fa”i“g’ Code [Master TXBit0 1) DS1921 TXBit0 |1) DS1921 TX Bit0 |1)
e "
v Master TXBit0 1) Master TXBit0 (1)

A 4

Bit 0 Match?
Y

DS1921TX 1) DS1921 TX Bit1 |1) DS1921 TX Bit1 |1)
Tpeglférﬁiﬂﬂe [Master TXBit1 1) DS1921 TXBitI [1) DS1921 TX Bit T
Serial Number Master TXBit1 (1) Master TXBit1 (1)

6 Bytes
@ N [N @ N ?@
Y Y Y
: ¥ ¥
DS1921TX 1) fT/ DS1921 TX Bit 63 [1) DS1921 TX Bit 63 |1)
CRC Byte [Master X Bit 63 |1) DS1921 TX Bit 63 [1) DS1921 TX Bit 63 |1)
' Master TX Bit 63 |1) Master TX Bit 63 |1)

A

N
it 63 Match?
Y

N
Bit 63 Match?
Y

From Figure 12
2" Part

To Figure 12
2" Part

To Figure 12
2" Part

A

\ 4

To be transmitted or received at Overdrive speed if
oD =1
The Presence Pulse will be short if OD = 1.
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ROM ##gEo0—Fv—Fh 12-2

A

A

To Figure 12
1* Part

From Figure 12
1* Part

69H
Overdrive
Match?

3CH
Overdrive
Skip ROM?

Master TX Bit 0

Y

Master TX
Reset Pulse?

N

From Figure 12
1% Part

A A
To Figure 12 3) Always to be transmitted at Overdrive speed.
1% Part

<&
l
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DS1921L

Overdrive Skip ROM [3Ch]

000000 000ROM 00000000 OOOOODOOODOOOOOODOOOOOOOOOOOOO
0000000000000000000000000000 Skip ROM 000000000 0O Overdrive
Skip ROM [0 Overdrive 0 0 0 (OD = 1)0 DS1921L.000000000000480us0 00000000000
00000000000000(@D =0)000000000000000000000000000Overdrive
0000000000000000

oooogoooooooouooooobbo0oUd OvediveUOOOOODOODOOOO Ovedrive OO I

gbodbouobobDovediveD D OODOODDOUODUOODDOODODODOODDODOOOOOvedriveD OO OO

OobooooodMach ROMO SeecchROMOOOOOOOO0OOOOOOODOOOODOOODOOOOOODO
OO00OOoO000O0o0oOOoobO0b0DOObD OvedriveDODODOOOODOODOOODOOOOverdriveSkip ROM
gooogbobooobobooobooooboboooboooobooboboooobooboboooo

bo@EboobobobobobobobobUOobOOANDODUODODODOD)D

OverdriveMatch ROM [69h]

Overdrive D0 000000 640 00ROM OO0 OO0 DO OO0 OverdriveMacchROMO O OO O0O0O0O0O0O
000000000000000000DS1921L000000000000 OverdriveDOOO0OOO0OOOO
O00000M000ROMOOOOOOOOOOOODSINILOOOOONONDOODOOODOOOODOOO
O00000Overdrive 0000000000000 0OOOO0OODOOverdriveDlDOOO0O0OOO0DOOOO
O0OverdriveD 000000000 OOverdriveD 00000000000 0000480us0 000000000
000000000000000000 1000000000000 0OverdriveMatch ROMOOOOO0OO
0000000000

1-Wire 9 FIVAR

DSzl 000000000y oooogggg40boogoo
gogooooogguooooooggooooggo oo oo b oo o oo oo oo
gogooopoUuo1oooobooooooooooooooobooogoop oo oo booooo
O00000000oO0OoOoDbse2iL0o00oooOovedrivel 0 0200000000000 000000O00O
OvedriveO OO OOOOOOOOOOOOOOOODSI21LO0000000000O00OOOvedriveD O OOQOOO
gopooooopoooooboooooooogn

goboobobobooboooobobobor-wiredDODODOOD VOO Oooo v Obooooood
vbobobobuobobobobobuobobobobobob viewaxooooo vy ooooooo
UoboooboooooooooooooobobovVwaxgbS21L00000000000O0O00O0O0OO
gopooooboog

DSzl 00 0ooboonouooooobooouooEooogobooboonobooboooobogn
gopoodboooobdo ROM ODOOO0ODOOO0ODbOOO0ObO0OnD psziLbbogoooooooooo
gbbogboboobouboobbooboobooboobbooibdod Low OO0 tgen DOOOOOO
Iwire DOUO0O0O0O0ODOOO0ODOO0ODOOODOOODODOUODOODDODOODOODOOODOUOODS1921L U
O00DO000ODb0Ob00ObDOD 480usOverdrivel OO e2us0 0000000 ODOODOODODODODODOODOO
00000000000 DO00000D0DO0O0 e, + (000000000000 bObDOOOOOOO
480us 000 tgsr DO OO OOverdrive DD OO 0ODOODOOOOOOOCOOODOOOODS1921L O Overdrive
O00Osr O8OusO Do ooobodbovedrivel DD ODOODOODOODO
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DS1921L

VETOL—Sr)EyNTLECR/NLR) K 13
MASTER TX RESET PULSE MASTER RX PRESENCE PULSE

Ve ¢ > tusp j/ »
VIHMASTER A / /
Vi \ {

V1L \ / / \\
V
ILMAX \ - / \
ov P)) _’T
tp [Pre trsTL e “—tpoL < >
troH trec
< trsTH >
— RESISTOR MASTER DS1921L

OooooooooooooooooooooErrxX)puooooooooboowireboobOobOOOODOO
gooooobgps4soBU00 0000000000 0O00O0O0DODOVeepeUOODODOOOOODODOOOOO
UvnO0OD0O000ODbS121L 0ty 00000ty 0 O 0000000000000 00000000000
ooboobobobobooooooobbbo0oooooD weed-wWireh D OO OOOOOODODOOOOOOODO
un

ey U U OUOOOOOO000O0 teopmaxUteomaxd U0 treen D0 0000000000000 ononon
DS21l0000f00oooobob0ooooooooobbooo0ooooDbOO0OoOoUOon 1-wireb OOOO
ODO0D000000OkswDO00O00D0O0O0ODDO480usd 0 00verdrive DO 048us0 0000 0OOOOOOO0ODO

Read/Write 24 L XAYk

DSIIL 0000000000000 0000000000000000D00D000D000OnO0On OWrite
O0D0000D000000D00000D00000000000000Red0000000000O0DOOO0
0000000000000 0000000000000000000000140000000000

oooooboooboobooogbooboobooboobooooogbor-wirebODOOOODODOO
v oooooobgooobpsiziLdggoooooooooboooooobooobooboooonog
U00D0teamin 00 teswax 0000000 0DOO0OO0OODOODOODODODOODODODODODODODO
gooobDboooooobobobbobooobps1e21L0o0o0o00goooi1oooobobobnbooonooon
goboobogobooboogoooobooobooobooboobbooboobD Vilmax oonoogno
obobo vpwbooooooooooooooooooo

TRAMBAL—TI(Z

WriteU D OOOOOODO0O00000000000000 (twepr =tw. €+ tp001-WireQODOOOOOO
tssun(@S1921LO0000000O0OOOO0OOO)Y 00D ViyODOOODOOOODOOODOOOODOoOoDOO
OO0O000D00O000D0OCO00D(Mesuax ) OO0O0DOO0O0ODOOODODOOOODOO0ODO0OO (e OO
oon

Write 000 O00O0O00ODODOOO0OO0O0OCOODDOO0OOO@weme =twottpd OO0O0O0O00DODOOOCOOOOO
DS121L 00000000000 (tssmax)l VivaxD OO OO0 00O oo OoOooboooboooooDon
gbooboboobooboooboobobobobobobobovwbOoODbOoODOODO0OO0 treeCO0ODO
bobobooboboobooboboob
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RAHIEAHBRAZIYT 14
Write-One &4/ L XAYk

Vewe v — «
VIHMASTER N / p) \
Vi DS1921L \
A\ <«— Sampling —»
ViLmax \ // Window \
ov
tr e |<—8-> [ trec —¥|
¢ tsLsmin >
< tsLsmax —™
< tsLot >
— RESISTOR —— \ASTER DS1921L

Write-Zero 24 L XAk

v < twoL >
PUP o
VIHMASTER N /) 7 \
VH DS1921L
VL \ -~ Sampllng —> \
Vv A Window / \
ILMAX \ /
ov
tr [P tsLsmin > [—trec —¥|
< tsLsmax T
< tsLor —»
— RESISTOR —— \ASTER DS1921L
Read-Data #4 LAXAYE
Vpup <_tRL_’ \l/ tvisr C e
VIHMASTER / /J / / [/ I \
VH \ Vast / /[ /
aster
V1L \ // <_Samp|ing_’ ///////// \
ViLmax i
\ Window / / / / \
ov L
tr [eble—> |5 —trec —
U e tspomn —)
< tspomax —
< tsLor ———»
— RESISTOR —— \ASTER DS1921L

AL—TMhBIRAIZ

Read-Data0 0 0000000 WriteOneD 00000000000 000000000000000000
00000000000000000000000001Wire0OOOO0OO0OOO0O Vo, 0OOO0OOOODO
DSI921L0000000000000000000000000000 (twer=te +t)0000000000 tgO
0000000000000 000000000000000000000DS1921L01-Wire 0000 1000
0000000000000000DSINO0000000 tep0000000000000000000
100000DSIL000000000000000000

29 of 40



DS1921L

uoouoboboboibooouuibiD wgbOOOO00ouobooboooouoiD webOtgUuooooon
OOo@®uoObboD gy +teepuy DODOOO0OOOODOOODOOOO0 OOODOODOOOOOOODOOD
U0ty +tspn 00000000 0O0O0O0O0O0O 1000002WireQODUODOODUODOtuskUO Vigmaster
gogooboooobboogooobooooooooooboboooobbboooobbooooonoo
ubboodbbooobuooboboobooboobboobooboooobboo vemwoooooogo
ubboobooobuoobouoabbbooobuooobiooibibiO0tepmax U000 boooooooo
VOO ODOOO0O0O00DOO00OD treeOO0DOO0OO0OOO0ODOOOODOODOODODO

CRC M4AEFRK
Ds2ll000d2000000000CROUOOOOO1I0080000000OOMOOOROMOOOODOOO
Oo00oooo0o00oo0o0ooooooosdbobobRrROMOODOOSe0 0000 CRCOODODOOOODS1921L0 O
godooogoooodorOMO0O0OO0O0OO0O0O0ODO0OO0O0OO0O0O0DO OO0 OO0 bDUOogUg CcrCO™
Oo0o0ooooooxXi+ X+ x4+100000 gUOOCRCOOtue(O OO OOOODDODOOOOOO
JgoooogoooooroMmgopoooooooogo

O0D0OOCRCO160000000000 CRC16-00000 X%+ xP®+ X?+10000000000000
CRC 0 0 Read Memory with CRCOO 00000000000 OODODOOOOOOOOODOOOOOOOO
000000000000 0000000000000000000000iButon0 000000000
00000000000 RAMOOO iButonD O0ODDODO CRCOODODODOODOO8OOOCRCOOOO
O000016000CRCODODONOOOOONONONOONODSINILOO0OOCRCOOO (015000100
0000000000000000000000001000CRCODO0OOOO0OODODOOOODOOO
O0D0000DCRCOOODOOOODOODOODDOOODDONOODDODOODDOOONDDOOO CRC
0000000000000 00000000000D0DO0Read Memory with CRCOOOOOOOODODODO
000000000160 00CRCODOOODODOCRCODDDDDDDDDNONONOONONONONOOOO200
O000000000000000000000CRCOOO0O000ORead MemoryD OO OOOQOQOOGO
O0D00000D0OCRCOODOOODDODOOODODOODOOOODDOODOOOD16000CRCOOO
ooooQ

Write Scracchped D 0 O OO0 000000 CRCOODDOOCOOODOOODOODOODOOOOODOODO
TAYTA20 00O O0O0DOO00DO000o0oboobocRrcUboogooooooooboboobooobooooo
ooboooooooobooboobboobotmmMwpogooooboobobooobse21Ld0n CrRCO
gbobobooboboobobobobobobobobobobobobobobo

Read Scratcchpad D0 0000 DOO0OO00OOCRCOODOOOOOOOOOOOOOOODDOOOOOOOOTAVTAZO
psOC0000O000OO00Oo00oDoOoboOo00obOOoobOOoOobOo0o0oDOoOoDoOOoOoboOocrCcODOOO
gobooboobooboboobooooboobooboobooboboobooboobooboobooD
DS1ziL0 0 CcCRCODOODOnO

CRCOUUODODOOODOUO DO Application Note 2700 00 DS19xx iButton StandardsiO O OO0 00 00O O
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CRC-16 M/\—K9x7H5BARUVZER 15

P

Polynomial = X+ xPext+1

=

i

2nd 3rd 4th 51h 6th 7th 8lh
= > = = == =
STAGE| |STAGE STAGE| |STAGE| |STAGE| |STAGE| [STAGE| |STAGE
XO 1 XZ X3 X4 X5 X6 >(7
th th th th th th th th
| 9 10 1" |0 12" ] 13" ] 14" || 15 16
STAGE| |STAGE| |STAGE| |STAGE| |STAGE| |STAGE| |STAGE STAGE
X8 XlO Xll X12 X13 X14 X15 X16
INPUT DATA
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DS1921L

2w avfl - HRIVI AV O EE LR
Asumption: 000000000000000000000000000000000000000000001
O0000000000000000000000000 MIPOOOO 000000000

gbobobobobobobobobobs21L0oogboboobob 4b0b0b0ODbODODO
oboob1: RTCOODOOO@MOOOODOO)
gbobg2:0b0oobbooboooobogn
oboob 3:00b00b0oboboboobooboobooogn
gobgo4: 00boobooboooboobboooboooboobooobooooo

ATFv71
00000020020 40 100000 1530:000000000000000000000000 RTCOOOOO
O0000ooQ

Address: 200h 201h 202h 203h 204h 205h 206h
Data: 00h 30h 15h Olh 81h 04h 02h

gboboboobobobobobsziLooooooooo1iooooooobooon

MASTER MODE DATA (LSB FIRST) COMMENTS
TX (Reset) Reset pulse (480us to 960ps)
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX OFh Issue Write Scratchpad command
TX 00h TAL, beginning offset = 00h
TX 02h TA2, address = 0200h
TX <7 data bytes> Write 7 bytes of data to scratchpad
TX (Reset) Reset pulse
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX AAh Issue Read Scratchpad command
RX 00h Read TA1, beginning offset = 00h
RX 02h Read TA2, address = 0200h
RX 06h Read E/S, ending offset = 6h, flags = Oh
RX <7 data bytes> Read scratchpad data and verify
TX (Reset) Reset pulse
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX 55h Issue Copy Scratchpad command
TX 00h TAl
TX 02h TA2 (AUTHORIZATION CODE)
TX 06h E/S
TX (Reset) Reset pulse
RX (Presence) Presence pulse
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ATFvT2
EMCLROODOO100000ORTCOOOOOOOClear MemoyD D0 0000000000000 0000
00000000000 00000000

Address; 20Eh

Data 40h

gboboboobobobobobsziLdooooooooo 2000o0ooobooon

MASTER MODE DATA (LSB FIRST) COMMENTS
TX (Reset) Reset pulse (480us to 960ps)
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX OFh Issue Write Scratchpad command
TX OEh TAL, beginning offset = OEh
TX 02h TA2, address = 020Eh
TX 40h Write status byte to scratchpad
TX (Reset) Reset pulse
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX AAh Issue Read Scratchpad command
RX OEh Read TA1, beginning offset = OEh
RX 02h Read TA2, address = 020Eh
RX OEh Read E/S, ending offset = OEh, flags = Oh
RX 40h Read scratchpad data and verify
TX (Reset) Reset pulse
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX 55h Issue Copy Scratchpad command
TX OEh TAl
TX 02h TA2 (AUTHORIZATION CODE)
TX OEh E/S
TX (Reset) Reset pulse
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX 3Ch Issue Clear Memory command
TX (Reset) Reset pulse
RX (Presence) Presence pulse
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ATFvF3
000000000000000000000000000000000000000000090(GAO0
00000000000 00000000000000000000000000000000

Address: 20Eh 20Fh 210h 211h 212h 213h
Data: 02h 00h* 00h* 00h* 5Ah 00h

* J0oUOboO0obD 2oFRhd21thOD0b0o0booboboobooobooobobooooooboooboooboobog
gobooboooboobbooboobooboboobooobuoobobon

gopbooobogobogoobobseiLbggoooooog 3tgonooonoboonoo

MASTER MODE DATA (LSB FIRST) COMMENTS
TX (Reset) Reset Pulse (480us to 960us)
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX OFh Issue Write Scratchpad command
TX OEh TAL, beginning offset = OEh
X 02h TA2, address = 020Eh
TX <6 data bytes> Write 6 bytes of data to scratchpad
TX (Reset) Reset pulse
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX AAh Issue Read Scratchpad command
RX OEh Read TA1, beginning offset = OEh
RX 02h Read TA2, address = 020Eh
RX 13h Read E/S, ending offset = 13h, flags = Oh
RX <6 data bytes> Read scratchpad data and verify
TX (Reset) Reset pulse
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX 55h Issue Copy Scratchpad command
TX OEh TAl
TX 02h TA2 (AUTHORIZATION CODE)
TX 13h E/S
TX (Reset) Reset pulse
RX (Presence) Presence pulse
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ATvS 4
0000000000000000000000-5000000000000000000000000000
0000 1000001000000000000014000000000000000000000000
D0000000000000000

Address: 20Bh 20Ch 20Dh
Data 46h 50h OAh

gboboboobobobobobsziLooooooooo4000oobooboboob

MASTER MODE DATA (LSB FIRST) COMMENTS
TX (Reset) Reset pulse (480ps to 960ps)
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX OFh Issue Write Scratchpad command
TX 0Bh TA1L, beginning offset = 0Bh
X 02h TA2, address = 020Bh
TX <3 data bytes> Write 3 bytes of data to scratchpad
TX (Reset) Reset pulse
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX AAh Issue Read Scratchpad command
RX 0Bh Read TA1, beginning offset = 0Bh
RX 02h Read TA2, address = 020Bh
RX 0Dh Read E/S, ending offset = ODh, flags = Oh
RX <3 data bytes> Read scratchpad data and verify
TX (Reset) Reset pulse
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
TX 55h Issue Copy Scratchpad command
TX 0Bh TAl
TX 02h TA2 (AUTHORIZATION CODE)
TX 0Dh E/S
TX (Reset) Reset pulse
RX (Presence) Presence pulse

o0 4000000000000DO0O00DO0O0OO00O0O0D RTCUODDOOODODOODOOLOODODOD
MIPODODOO1000O0OMEMCLROODOOOODOODODO
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DS1921L

M REFR
Size
Weight
Humidity
Altitude
Safety

X R AER
IO Voltageto GND
1O sink current
Temperature Range
Junction Temperature

Storage Temperature Range

See mechanical drawing

3.3 grams

90% RH at 50°C

10,000 feet

Meets UL#913 (4™ Edit.); Intrinsically Safe
Apparatus, approva under Entity Concept for usein
Class|, Division 1, Group A, B, C and D Locations
(application pending)

-0.5V, +6V

20mA

-40°C to +85°C

+150°C

-25°C 1o +50°C

* gpooboboboopoobobobooooboobooboooobobobobooooboboboon
gobooobbooooboobbooobooobooobobooobooobooobboobboooobo
gboooboooobooboobooboboobbooowoobooboobooboooboobooon

ESREH (Vpup = 2.8V~5.25V, Tp=-40°C~+85°C)
PARAMETER [SYMBOL| CONDITIONS | MIN | TYP | MAX [UNITS|NOTES
IO pin general data
1-Wire Pull-up Reup 2.2 kQ 1,2
Resistance
Input Capacitance Cio 100 800 pF 3
Input Load Current I IO pinat Vpyp 1 10 HA 4
High-to-Low VL Vpyp > 4.5V 1.14 2.70 \Y 56,7
Switching Threshold 0.71 2.70
Input Low Voltage Vi 0.30 V 1,58
LOW-tO-High V1H Veup > 4.5V 1.00 2.70 V 56,9
Switching Threshold 0.66 2.70
Output low voltage at VoL 04 Vv 5, 10
4mA
Recovery Time trec Standard Speed, 5 Us 1

Rpup=2.2kQ
Overdrive Speed, 2
Rpup=2.2kQ
Overdrive Speed, 5
directly prior to reset
pulse; Rpyp=2.2kQ
Timeslot Duration tscor |Standard Speed 76 us 1,15
Overdrive Speed, 7
Veup > 4.5V
Overdrive Speed 10
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PARAMETER

| SYMBOL |

CONDITIONS

| MIN | TYP | MAX [UNITS|NOTES

1O pin, 1-Wire Reset, Presence detect cycle

Reset Low Time trstt | Standard Speed 480 640 us 1,15
Overdrive Speed 62 80
Presence Detect High troH Standard Speed 15 60 us 15
Time Overdrive Speed, 14 5
Veup > 4.5V
Overdrive Speed 14 7.4
Presence Detect Low troL Standard Speed 60 240 Us 15
Time Overdrive Speed, 75 18.7
Vpup > 4.5V
Overdrive Speed 7.5 34
Presence Detect tmsp Standard Speed 60 75 us 1
Sample Time Overdrive Speed, 5 8.9
Vpup > 4.5V
Overdrive Speed 7.4 8.9
1O pin, 1-Wire Write
Write-0 Low Time twoL Standard Speed, 53 120 us 1,15
Vpup > 4.5V
Standard Speed 71 120
Overdrive Speed, 5 15.2
Vpup > 4.5V
Overdrive Speed 8 15.2
Write-1 Low Time twaL Standard Speed 5 15-¢ V5 1,11
Overdrive Speed 1 2-¢€
Write Sample Time tsis Standard Speed, 19 53 Us 15
(slave sampling) Vpup > 4.5V
Standard Speed 15 71
Overdrive Speed, 2 5
Vpup > 4.5V
Overdrive Speed 2 8
1O pin, 1-Wire Read
Read-0 Setup Time tsu Standard Speed 5 us
Overdrive Speed 1
Read Low Time tre Standard Speed 5 15-96 us 1,12
Overdrive Speed 1 2-90
Read-0 Low tsep Standard Speed, 19 53 Us 15
(data from dlave) Vpup > 4.5V
Standard Speed 15 71
Overdrive Speed, 2 5
Veup > 4.5V
Overdrive Speed 2 8
Read Sample Time tmsr Standard Speed, tr + O 19 Us 1,12
Vpup > 4.5V
Standard Speed tr, + O 15
Overdrive Speed trL + O 2
Real Time Clock
Frequency Deviation | Ar  [-5°Cto+46°C | -48 | | +46 | PPM
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DS1921L

PARAMETER ISYMBOL| CONDITIONS | MIN | TYP | MAX [UNITS|NOTES
Temperature Converter
Tempcore Operating Trc DS1921L-F50 -40 +85 °C
Range DS19211 -F51 -10 +85
DS1921L -F52 -20 +85
DS1921L-F53 -30 +85
Conversion Time tcony 19 90 ms
Thermal Response TRESP 130 S 13
Time Constant
Conversion Error AD -1 +1 °C
Temp. Conversions Ncony (see graphs) 14
1) Doooooo
2) 00000000000 00000000 1WireOOOOOO 1-Wire 000000000000

oboboooobobroobobgoooob0o »-wireJOOobobobooboboboboboOoO
gooooobboobobooobbooboobooDpsz2480 DO oggoobooobooobooon
ubooboooodn

3 D00D0DDUODUODODODODUODOO 8oPFOUINDDNDDONDUOSQUIDOODOOO
0000000 VeeeOOOOODOOOOOOOOOO sus00000000000000O0O0OO00O0
Ooo0oo0ooooooo

4 0D00000O0DOO0O0DO0OOOOO0

5 0000000000000 DODOOOOO

6) vrOovnwoooooooooooooo

7 io000000O0000o0o0oOooOo0OoOooOooOooOonO O

8) D0DO0UOUDLOWDOOOODOoOoOoIIo0000 ViwaxO0OOooooooooooo
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Standard Values DS1921L Values

Parameter Standard Speed | OverdriveSpeed | Standard Speed | Overdrive Speed
Name min max Min max min max min max
ts.or (incl. trec) | 61us (undef.) | 7us (undef.) | 76us (undef.) | 10us (undef.)
trsTL 480us | (undef.) | 48us 80us 480pus | 640us | 62us 80us
trDH 15us 60us 2Us ST 15us 60us 1.4us 7.4us
troL 60us 240us 8us 24us 60us 240us 7.5Us 34us
twoL 60us 120us | 6us 16ps 71ps 120us | 8us 15.2us
tsis, tspp 15us 60us 2USs OuS 15us 71us 2USs 8us
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