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IA186ER PQFP Package

The pinout for the IA186ER PQFP package is as shown in Figure 4. The corresponding pinout is

provided in Tables 5 and 6.
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Figure 4. IA186ER PQFP Package Diagram
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2.2.5 ale—Address Latch Enable (synchronous output)

This signal indicates the presence of an address on the address/data bus (ad15—ad0 for the
IA186ER or ao15-a08 and ad7—-ad0 for the IA188ER), which is guaranteed to be valid on the
falling edge of ale.

2.2.6 ardy—Asynchronous Ready (level-sensitive asynchronous input)

This asynchronous signal provides an indication to the microcontroller that the addressed 1/0
device or memory space will complete a data transfer. This active high signal is asynchronous
with respect to clkouta and if the falling edge of ardy is not synchronized to clkouta, an
additional clock cycle may be added

Signal ardy should be tied high to maintain a permanent assertion of the ready condition. On the
other hand, if the ardy signal is not used by the system it should be tied low, which passes
control to the srdy signal.

2.2.7 bhe_n/aden_n (IA186ER)—Bus High Enable (synchronous output with
tristate)/Address Enable (input with internal pull-up)

The bhe_n and address bit ad0 or a0 inform the system which bytes of the data bus (upper, lower,
or both) are involved in the current memory access bus cycle as shown Table 9.

Table 9. Bus Cycle Types for bhe_n and ad0

bhe_n | ad0 | Type of Bus Cycle
0 0 | Word Transfer
0 1 | High-Byte Transfer (Bits [15-8])
1 0 | Low-Byte Transfer (Bits [7-0])
1 1 Refresh

The bhe_n does not require latching and during bus hold and reset is tristated. It is asserted
during t; and remains so through t3 and t,.

The high- and low-byte write enable functions of bhe_n and ad0 are performed by whb_n and
wlb_n, respectively.

When using the ad bus, DRAM refresh cycles are indicated by bhe_n/aden_n and ad0 both being
high. During refresh cycles the a and ad buses may not have the same address during the
address phase of the ad bus cycle necessitating the use of ad0 as a determinant for the refresh
cycle rather than a0.

An additional signal is used for Pseudo-Static RAM (PSRAM) refreshes (see mcs3_n/rfsh_n pin
description).

There is a weak internal pull-up on bhe_n/aden_n obviating the need for an external pull-up and
reducing power consumption.
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2.2.28 pio31-pio0—Programmable I/O Pins (asynchronous input/output open-drain)

There are 32 individually programmable 1/0 pins provided (see Table 15, Default Status of P10
Pins at Reset).

2.2.29 rd_n—Read strobe (synchronous output with tristate)

The rd_n pin provides an indication to the system that a memory or 1/O read cycle is underway.
It will not be asserted before the ad bus is floated during the address to data transition. The rd_n
pin is tristated during bus hold.

2.2.30 res_n—Reset (asynchronous level-sensitive input)

The res_n pin forces a reset of the microcontroller. Its Schmitt trigger allows POR generation
via an RC network. When this signal is asserted, the microcontroller immediately terminates its
present activity, clears its internal logic, and transfers CPU control to the reset address, FFFFOh.

The res_n must be asserted for at least 1 ms. Because it is synchronized internally it may be
asserted asynchronously to clkouta. Furthermore, v must be within specification and clkouta
must be stable for more than four of its clock periods for the period that res_n is asserted.

The microcontroller starts to fetch instructions 6.5 clkouta clock periods after the deassertion of
res_n.

2.2.31 rfsh2_n/aden_n (IA188ER)—Refresh 2 (synchronous output with tristate)/Address
Enable (input with internal pull-up)

The rfsh2_n indicates that a DRAM refresh cycle is being performed when it is asserted low.
However, this is not valid in PSRAM mode where mcs3_n/rfsh_n is used instead.

If the aden_n pin is held high during POR, the ad bus (a015-a08 and ad7—adO for the IA188ER)
is controlled during the address portion of the Ics and ucs bus cycles by the DA bit (Bit [7]) in

the Ics and ucs registers. If the DA bit is 1, the address is accessed on the a19-a0 pins, reducing
power consumption. The weak pull-up on this pin obviates the necessity of an external pull-up.

If the aden_n pin is held low during POR, the ad bus is used for both addresses and data without
regard for the setting of the DA bits. The rfsh2_n/aden_n is sampled one crystal clock cycle
after the rising edge of res_n and is tristated during bus holds and ONCE mode.

2.2.32 rxd/pio28—Receive Data (asynchronous input)

This signal connects asynchronous serial receive data from the system to the asynchronous serial
port.
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4.9 Ready- and Wait-State Programming

Each of the memory or peripheral chip-select lines can require a ready signal that can be the ardy
or srdy signal. The chip-select control registers (UMCS, LMCS, MMCS, PACS, and MPCS)
each have a single bit that selects whether the external ready signal is to be used or not (R2, Bit
[2]). R1and RO (Bits [1-0]) in these registers control the number of wait states that are inserted
during each access to a memory or peripheral location (from 0 to 3). The control registers for
pcs3_n—pcsO_n use three bits, R3, R1-R0 (Bits [3], [1-0]) to provide 5, 7, 9, and 15 wait-states
in addition to the original values of 0 to 3 wait states.

In the case where an external ready has been selected as required, internally programmed wait-
states will always be completed before the external ready can finish or extend a bus cycle. As an
example, consider a system in which the number of wait states to be inserted has been set to 3.
The external ready pin is sampled by the processor during the first wait cycle. The access is
completed after 7 cycles (4 cycles plus 3 wait cycles) if the ready is asserted. Alternatively, if
the ready is not asserted during the first wait cycle, the access is prolonged until ready is asserted
and two more wait states are inserted followed by t,.

4.10 Chip Select Overlap

Overlapping chip selects are configurations where more than one chip select is asserted for the
same physical address. For example, if PCS is configured in 1/O space with LCS or any other
chip select configured for memory, address 00000h is not overlapping the chip selects.

Note: It is not recommended that multiple chip-select signals be asserted for
the same physical address, although it may be inescapable in certain
systems. If this is the case, then all overlapping chip-selects must have the
same external ready configuration and the same number of wait states to be
inserted into access cycles.

Internal signals are employed to access the peripheral control block (PCB) and these signals
serve as chip selects that are configured with no wait states and no external ready. Therefore, the
PCB can be programmed with addresses that overlap external chip selects only if these chip
selects are configured in the same manner.

Note: Caution is advised in the use of the DA bit in the LMCS or UMCS
registers when overlapping an additional chip select with either the lcs_n or
ucs_n. Setting the DA bit to 1 prevents the address from being driven onto
the AD bus for all accesses for which the respective chip select is active,
including those for which multiple selects are active.

The mcs_n and pcs_n pins are dual-purpose pins, either as chip selects or P1O inputs or outputs.
However, the respective ready- and wait-state configurations for their chip-select function will
be in effect regardless of the function for which these pins are programmed. This requires that
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« Bits [15-0]—TC15-TC0 — DMA Transfer Count contains the transfer count for the
respective DMA channel. Its value is decremented after each transfer.

5.1.11 D1DSTH (0d6h) and DODSTH (0Oc6h)

The DMA DeSTination Address High Register. The 20-bit destination address consists of these
4 bits combined with the 16 bits of the respective Destination Address Low Register. A DMA
transfer requires that two complete 16-bit registers (high and low registers) be used for both the
source and destination addresses of each DMA channel involved. These four registers must be
initialized. Each address may be incremented or decremented independently of each other after
each transfer. The addresses are incremented or decremented by two for word transfers and
incremented or decremented by one for byte transfers. They are undefined at reset (see

Table 27).

Table 27. DMA Destination Address High Register

15/14]13]12]12]10]9[8[7]6|5]4[3]2]1]0
Reserved DDA19-DDA16

« Bits [15-4]—Reserved.

« Bits [3-0]—DDA19-DDA16 — DMA Destination Address High bits are driven onto
al9-al6 during the write phase of a DMA transfer.

5.1.12 DIDSTL (0d4h) and DODSTL (Oc4h)

DMA DeSTination Address Low Register. The 16 bits of these registers are combined with the
4 bits of the respective DMA Destination Address High Register to produce a 20-bit destination
address. They are undefined at reset (see Table 28).

Table 28. DMA Destination Address Low Register

15]14]13]12]11]10]98]7]6]5]4]|3]2]1]0
DDA15-DDA0

o Bits [15-0]—DDA15-DDA0 — DMA Destination Address Low bits are driven onto
al5-a0 during the write phase of a DMA transfer.

5.1.13 D1SRCH (0d2h) and DOSRCH (Oc2h)

DMA SouRCe Address High Register. The 20-bit source address consists of these 4 bits
combined with the 16 bits of the respective Source Address Low Register. A DMA transfer
requires that two complete 16-bit registers in the PCB (high and low registers) be used for both
the source and destination addresses of each DMA channel involved. Each channel requires that
all four address registers be initialized. Each address may be independently incremented or
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they are configured as peripheral chip select pins. When 0, they become address bits a2
and al, respectively.

« Bit [6]—MS Memory/I/O Space Selector — This bit determines whether the pcs_n pins
are active during either memory or 1/0 bus cycles. When set to 1, the outputs are active
for memory bus cycles. When 0, they are active for 1/0O bus cycles.

« Bits [5-3]—Reserved — Set to 1.

« Bit [2]—R2 Ready Mode — This bit influences only the pcs6_n—pcs5_n chip selects.
When set to 1, external ready is ignored. When 0, it is required.

o Bits [1-0]—R1-R0 Wait-State Value — These bits influence only the pcs6_n—pcs5_n
chip selects. Their value determines the number of wait states inserted into an access.
Up to three wait states can be inserted (R1-R0 = 00b to 11b).

5.1.17 MMCS (0a6h)

Midrange Memory Chip Select (MMCS) Register. Four chip-select pins, mcs3_n—mcs0_n, are
provided for use within a user-locatable memory block. Excluding the areas associated with the
ucs_nand lcs_n chip selects (and if mapped to memory, the address range of the peripheral chip
selects, pcs6_n—pcs5_n and pes3_n—pces0_n), the memory block base address can be located
anywhere within the 1-Mbyte memory address space. If the pcs_n chip selects are mapped to
I/0 space, the mcs_n address range can overlap the pcs_n address range.

Two registers program the Midrange Chip Selects. The MMCS register determines the base
address, the ready condition, and wait states of the memory block that are accessed through the
mcs_n pins. The pcs_n and mcs_n auxiliary (MPCS) register configures the block size. On
reset, the mcs3_n-mcsO_n pins are not active. Both the MMCS and MPCS registers must be
written to activate these chip selects.

Unlike the ucs_n and Ics_n chip selects, the mes3_n—-mcsO_n outputs assert with the multiplexed
ad address bus (ad15—ad0 for the IA186ER and a015-a08 and ad7—ad0 for the IA188ER), rather
than the earlier timing of the a19-a0 bus. If the a19-a0 bus is used for address selection, the
timing is delayed for a half cycle later than that for ucs_n and Ics_n. The value is undefined at
reset (see Table 33).

Table 33. Midrange Memory Chip Select Register

1514 [13]12]11]10]9]8[7]6][5]4]3][2 [1]0
BA19-BA13 Reserved R2 | R1-RO

« Bits [15-9]—BA19-BA13 Base Address — The value of the this pin determines the base
address of the memory block that is addressed by the mcs_n chip select pins. These bits
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correspond to a19-al3 of the 20-bit memory address. The remaining bits al12—a0 of the
base address are always 0.

— The base address may be any integer multiple of the size of the memory clock
selected in the MPCS register. For example, if the midrange block is 32 Kbytes, the
block could be located at 20000h or 28000h but not at 24000h.

— If the Ics_n chip select is inactive, the base address of the midrange chip selects can
be set to 00000h, because the Ics_n chip select is defined to be 00000h but is unused.
Because the base address must be an integer multiple of the block size, a 512K
MMCS block size can only be used with the Ics_n chip select inactive and the base
address of the midrange chip selects set to 00000h.

o Bits [8-3]—Reserved — Set to 1.

« Bit [2]—R2 Ready mode — This bit determines the mcs_n chip select ready mode.
When set to 1, an external ready is ignored. When 0, it is necessary. In each case, the
number of wait states inserted in an access is determined by the value of the R1 and RO
bits.

« Bits [1-0]—R1-R0 — Wait-State Value. The value of these bits determines the number
of wait states inserted in an access. Up to three wait states can be inserted (R1-R0 = 00b
to 11b).

5.1.18 PACS (0a4h)

PeripherAl Chip Select Register. These Peripheral Chip Selects are asserted over a 256-byte
range with the same timing as the ad address bus. There are six chip selects, pcs6_n—pcs5_n and
pcs3_n-pcsO_n, that are used in either the user-locatable memory or 1/0O blocks. The pcs4 _n
chip select is not implemented in the IA186ER or IA188ER. Excluding the areas used by the
ucs_n, Ics_n, and mcs_n chip selects, the memory block can be located anywhere within the
1-Mbyte address space. These chip selects may also be configured to access the 64-Kbyte

1/0 space.

Programming the Peripheral Chip Selects uses the Peripheral Chip Select (PACS) and the pcs_n
and mcs_n Auxiliary (MPCS) registers. The PACS register establishes the base address,
configures the ready mode, and determines the number of wait states for the pcs3_n—pcs0_n
outputs.

The MPCS register configures the pcs6_n—pcs5_n pins to be either chip selects or address pins
al and a2. When these pins are configured as chip selects, the MPCS register determines the
ready and wait states for these output pins and whether they are active during memory or 1/0 bus
cycles. These pins are activated as chip selects by writing to the two registers (PACS and
MPCS). They are not active on reset. To configure and activate them as address pins, it is
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Bits [1-0]—R1-R0 — Wait-State Value (see pcs3_n—pcs0O_n Wait-State Encoding
above).

The pcs6_n—pcs5_n and pes3_n—pcsO_n pins are multiplexed with the P10 pins. For these to
function as chip selects, the PIO mode and direction settings for these pins must be setto 0
for normal operation.

5.1.19 LMCS (0a2h)

The Low-Memory Chip Select (LMCS) Register configures the LMCS provided to facilitate
access to the interrupt vector table located at 00000h or the bottom of memory. The Ics_n pin is
not enabled at reset.

The LCS_n pin is enabled by any write to the LMCS register. The value of the LMCS register is
undefined at reset except DA, which is set to 0 (see Table 35).

Table 35. Low-Memory Chip Select Register

15

14[13]12|11]10]9[8] 7| 6 |5]4][3]2]1]0

Res

UB2-UBO Reserved DA | PSE | Reserved | R2 | R1-R0O

Bit [15]—Reserved — Set to 0.

Bits [14-12]—UB2-UBO0 — Upper Boundary. These bits define the upper boundary of
memory accessed by the Ics_n chip select. The list below presents the possible block-size
configurations (a 512-Kbyte maximum).

LMCS Block-Size Programming Values
Memory Ending
Block Size | Address | UB2-UBO

64K OFFFFh 000b
128K 1FFFFh 001b
256K 3FFFFh 011b
512K 7FFFFh 111b

Bits [11-8]—Reserved — Set to 1.

Bit [7]—DA — Disable Address. When set to 1, the multiplexed address bus is disabled,
providing reduced power consumption. When 0, the address is driven onto the address
bus ad15-ad0 during the address phase of a bus cycle. This bit is set to O at reset.

— If bhe_n/aden_n (IA186ER) is held at O during the rising edge of res_n, the address
bus is always driven, regardless of the setting of DA.
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Table 40. Serial Port Transmit Data Register

15[14[13]12]11]10]9]8[7]6]5]4]3]2]1]0
Reserved TDATA

« Bits [15-8]—Reserved.
« Bits [7-0]—TDATA — Holds the data to be transmitted.
5.1.24 SPSTS (082h)

Serial Port STatuS Register. This register stores information concerning the current status of the
port. The status bits are described below.

The value of the SPSTS register is undefined at reset (see Table 41).

Table 41. Serial Port Status Register

15]14]13]12[121]10]9[8]7] &6 5 4 3 2 1 0
Reserved TEMT | THRE | RDR | BRKI | FER | PER | OER

o Bits [15-7]—Reserved — Set to 0.

o Bit [6]—TEMT Transmitter Empty — When both the transmit shift register and the
transmit register are empty, this bit is set indicating to software that it is safe to disable
the transmitter. This bit is read-only.

« Bit [5]—THRE Transmit Holding Register Empty — When this bit is 1, the
corresponding transmit holding register is ready to accept data. This is a read-only bit.

« Bit [4] —RDR Receive Data Ready — When this bit is 1, the SPRD register contains
valid data. This is a read_only bit and can be reset only by reading the receive register.

« Bit [3]—BRKI Break Interrupt — This bit indicates that a break has been received when
this bit is set to 1 and causes a serial port interrupt request, if RSIE is set.

| Note: This bit should be reset by software. |

« Bit [2]—FER Framing Error Detected — When the receiver samples the rxd/pio28 line as
low when a stop bit is expected (line high), a framing error is generated setting this bit.

] Note: This bit should be reset by software. \

« Bit [1]—PER Parity Error Detected — When a parity error is detected in either mode 1 or
3, this bit is set.
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o Bit [13]—INT Interrupt Bit — An interrupt request is generated, by setting the INT bit to
1, when the Count register reaches its maximum, MC = 1.

o Bits[12-6]—Reserved — Set to 0.

« Bit [5]—MC Maximum Count — When the timer reaches its maximum count, this bit is
set to 1, regardless of the interrupt enable bit. If preferred, this bit may be used by
software polling rather than by interrupts to monitor timer status.

o Bits [4-1]—Reserved — Set to 0.

« Bit [0]—CONT Continuous Mode Bit — The timer will run continuously when this bit is
setto 1. The timer will stop after each count run and EN will be cleared if this bit is set
to 0.

5.1.31 T2COMPA (062h), TLCOMPB (05ch), TLCOMPA (05ah), TOCOMPB (054h), and
TOCOMPA (052h)

Timer Maxcount COMpare Registers. These registers contain the maximum count value that is
compared to the respective count register. Timer 0 and Timer 1 each have two compare
registers.

If Timer 0 and/or Timer 1 is/are configured to count and compare first to Register A and then
Register B, the tmrout0 or tmroutl signals can be used to generate various duty-cycle wave
forms.

Timer 2 has only one compare register, T2COMPA.

If one of these timer maxcount compare registers is set to 0000h, the respective timer will count
from 0000h to FFFFh before generating an interrupt request. For example, a timer configured in
this manner with a 40-MHz clock will interrupt every 6.5536 mS.

The value of these registers is undefined at reset (see Table 53).

Table 53. Timer Maxcount Compare Registers

1514 [13]12]11]10]9]8[7]6]5]4]3]2]1]0
TC15-TCO

o Bits [15-0]—TC15-TCO0 Timer Compare Value — The timer will count to the value in
the respective register before resetting the count value to 0.

1A211110517-02 http://www.innovasic.com
UNCONTROLLED WHEN PRINTED OR COPIED Customer Support:

Page 85 of 146 1-888-824-4184



IA186ER/IA188ER
16-Bit/8-Bit Microcontrollers with RAM

Data Sheet
February 25, 2013

Values of PR2—PRO by Priority

Priority | PR2—-PRO
(High) 0 | 000b
1 001b
2 010b
3 011b
4 100b
5 101b
6 110b
(Low) 7 | 111b

5.1.34 WDCON (042h) (Master Mode)

WatchDog Timer Interrupt Control Register. These registers control the operation of the
Watchdog Timer interrupt source. The value of this register is 000Fh at reset (see Table 56).

Table 56. Watchdog Timer Interrupt Control Register

15/14]13]12]121]10]9[8]7]6]5

4

3 |2]1]o0

Reserved

Reserved

MSK | PR2—-PRO

Bits [15-5]—Reserved — Set to 0.

o Bit [4]—Reserved — Set to 0.

« Bit [3]-—MSK Mask — This bit, when 0, enables the Watchdog Timer to cause an
interrupt. When this bit is 1 prevents the Watchdog Timer from generating an interrupt.

» Bits [2-0]—PR2-PRO Priority — These bits define the priority of the Watchdog Timer
interrupt in relation to other interrupt signals. The interrupt priority is the lowest at 7 at
reset. The values of PR2—PRO are shown in the above table.

5.1.35 14CON (040h) (Master Mode)

This register controls the operation of the int4 signal, which is only intended for use in fully
nested mode. The interrupt is assigned to type 10h. The value of the I4CON register is 000Fh at

reset (see Table 57).

Table 57. INT4 Control Register

15]14]13]12]11]10]9[8]7]6]5

2]1]o0

Reserved

LTM

MSK

PR2-PRO
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Table 59. INTO/INT1 Control Register

1514 [13]12]11]10]9]8[7] 6 [5] 4 3 [2]1]o0
Reserved SFNM | C [ LTM | MSK | PR2-PRO

o Bits [15-7]—Reserved — Set to 0.

« Bit [6]—SFNM Special Fully Nested Mode — This bit enables fully nested mode for int0
or intl when set to 1.

« Bit [5]—C Cascade Mode — This bit enables cascade mode for int0 or intl when set
to 1.

o Bit [4]—LTM Level-Triggered Mode — The int0 or intl interrupt may be edge- or level-
triggered depending on the value of the bit. If LTM is 1, intO or intl is an active high-
level-sensitive interrupt. If O, either is a rising-edge-triggered interrupt and must remain
active (high) until acknowledged.

o Bit [3]-—MSK Mask — The int0 or intl signal can cause an interrupt if the MSK bit is 0.
If it is 1, they cannot. The Interrupt Mask Register has a duplicate of this bit.

« Bits [2-0]—PR2-PRO Priority — These bits define the priority of the int0 or intl in
relation to other interrupt signals. The interrupt priority is the lowest at 7 at reset. The
values of PR2—PRO are shown above.

5.1.38 TCUCON (032h) (Master Mode)

Timer Control Unit Interrupt CONtrol Register. The three timers have their interrupts assigned
to types 08h, 12h, and 13h and are configured by this register. The value of this register is 000Fh
at reset (see Table 60).

Table 60. Timer Control Unit Interrupt Control Register

1514 [13]12]11]10]9]8[7]6][5]4] 3 [2]1]0
Reserved MSK | PR2—PRO

o Bits [15-4]—Reserved — Set to 0.

« Bit [3]-—MSK Mask — An interrupt source may cause an interrupt if the MSK bit is 0. If
1, it cannot. The Interrupt Mask Register has a duplicate of this bit.

o Bits [2-0]—PR2-PRO Priority — These bits define the priority of the timer interrupt in
relation to other interrupt signals. The interrupt priority is the lowest at 7 at reset. The
values of PR2—PRO are shown above.
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T T2 T3 T4 T T2 T3 T4
ckova __ /N /NN
al9—a0 x ADDRESS X ADDRESS X
ad15-ad0 X aporess X DATA X Appress X DATA X:
ale / \ / \ /
wr_n \ / \ /
Ics_n, ucs_n \ /
mcs_n, pcs_n \ / \ /
s2_n-s0_n \ STATUS Y/ \ STATUS Y/ \

Figure 13. Multiple Write Cycles
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|Orllsl 1| |20|n? | | |4O|nlsl | |6(|)n|S [ |80|nlsl | |10|0r|1$| | |12|0PS| | |14|'Or|15| | |1§Opsl |
clkouta \_/ \ / \ / \ / \ / \ / \ /_
[ 66
a19-a0 X Address X
/68 s
s6/lock_n s6 X llock_n| X s6 X
-5+ 7 -1+
ad;dSY_—?doO(I:/if;iF;)) > Address Data Address
23+ ——2»‘
aol5-ao€ (IA188ER) ) F Address
a‘g {11 59
alej_\ /—\—
L <24 28+
lO'LZS% 27
rd_n|  / \
84 o 26
0‘81 {80
les_n| / \

Figure 14. PSRAM Read Cycle
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‘or\‘ls\ || ‘29”? | | ‘4(\)n\s\ | ‘6(\)”3\ | | ‘8(?“\8\ | 'lo\or\]s\ | ‘lz\ops\ | ‘ll\lo?s\ | ‘16\0PSI |

clkouta __/ \___/ \__/ \ / \ / \ / \ /]
{68
al9-a0 X Address X
Lal7 {8
s6 s6 X lock_n s6 X

ad15-ado (IA186ER)

ad7-ad0 (A188ER) — P pr——
12—
= -
aol5-ao8 (IA188ER) X Addréss o
—9 —11
ale / \ /|

| 10—-| —4_.1
bhe r (IA186ER) bhe_n

intal_n, inta0_n \ /
225 —-|22 -|21
den_n \_—/
L 19 -|22
dt/r_n \ /
—-13 —-|4
sl n-sO_n \ _ \

Figure 18. Interrupt Acknowledge Cycle
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Table 83. Alphabetic Key to Waveform Parameters
No. | Name Description
49 | tARYCH | ardy Resolution Transition Setup Time
51 | tARYCHL | ardy Inactive Holding Time
52 | tARYLCL | ardy Setup Time
87 | tAVBL a Address Valid to whb_n/wlb_n Low
14 | tAVCH ad Address Valid to Clock High
12 | tAVLL ad Address Valid to ale Low
66 | tAVRL a Address Valid to rd_n Low
65 | tAVWL a Address Valid to wr_n Low
24 | tAZRL ad Address Float to rd_n Active
45 | tCH1CH2 | clkouta Rise Time
68 | tCHAV clkouta High to a Address Valid
38 | tCHCK x1 High Time
44 | tCHCL clkouta High Time
67 | tCHCSV | clkouta High to Ics_n/usc_n Valid
18 | tCHCSX | mcs_n/pcs_n Inactive Delay
22 | tCHCTV | Control Active Delay 2
64 | tCHCV Command Lines Valid Delay (after Float)
63 | tCHCZ Command Lines Float Delay
8 tCHDX Status Hold Time
9 tCHLH ale Active Delay
11 | tCHLL ale Inactive Delay
79 | tCHRFD | clkouta High to rfsh_n Valid
3 tCHSV Status Active Delay
69 | tCICOA x1 to clkouta Skew
70 | tCICOB x1 to clkoutb Skew
39 | tCKHL x1 Fall Time
36 | tCKIN x1 Period
40 | tCKLH x1 Rise time
46 | tCL2CL1 | clkouta Fall Time
50 | tCLARX ardy Active Hold Time
5 tCLAV ad Address Valid Delay
6 tCLAX Address Hold
15 | tCLAZ ad Address Float Delay
43 | tCLCH clkouta Low Time
37 | tCLCK x1 Low Time
42 | tCLCL clkouta Period
80 | tCLCLX Ics_n Inactive Delay
81 | tCLCSL Ics_n Active Delay
16 | tCLCSV mcs_n/pcs_n Inactive Delay
30 | tCLDOX Data Hold Time
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